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Operative intervention by resection of the cervical sympathetic chain 
has been advocated as a therapeutic procedure for pigmentary degenera- 
tion of the retina. However, it has been regarded by ophthalmologists 
with a great deal of skepticism. It is impossible to evaluate with finality 
the worth of such procedures until more case reports are available. It 
is remarkable that there are relatively so few reports in the literature 
after the brilliant successes recorded by Royle.’ 

Royle introduced his operation of ramisection in the belief that vas- 
cular disease served as a basis for the development of pigmentary degen- 
eration of the retina and that by abolishing the tonic constrictor action 
of the vasoconstrictor fibers which reach the eye via the sympathetic 
chain the blood supply to the eye would be increased. Permanent benefit 
could be expected only if the vessels to the eye were constricted because 
of exaggerated vasomotor tonus, as it has been shown that in normal 
experimental animals the arteries regain an independent tonus and the 
circulation returns to the preoperative level in a few weeks. 


The basic physiology and anatomy as stated by Starling? are as 
follows : 
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All the vasoconstrictor nerves of the body leave the spinal cord by the anterior 
roots of the spinal nerves from the first dorsal to the third or fourth lumbar inclu- 
sive. From the roots they pass by the white rami communicantes to the ganglia 
of the sympathetic chain lying along the front of the vertebral column. Here they 
take different courses according to their destination. 2 
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From the Wilmer Ophthalmological Institute, Johns Hopkins University 
1. Royle, N. D.: (a) The Treatment of Blindness Associated with Retinitis 
Pigmentosa: A Preliminary Report, M. J. Australia 2:364, 1930; (b) The Clinical 
Results Following the Operation of Sympathetic Ramisection, Brit. M. J. 2:628, 
1930; (c) The Treatment of Retinitis Pigmentosa, M. J. Australia 2:111, 1932; 
(d) Clinical Results Following the Operation of Sympathetic Ramisection, Canad. 
M. A. J. 24:229, 1931. 

2. Starling, E. H.: Principles of Human Physiology, ed. 5, Philadelphia, Lea 
& Febiger, 1930, p. 795. 
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The fibres to the head and neck leave by the first four thoracic nerves, pass 
into the sympathetic chain through the ganglion stellatum and ansa Vieusseni to the 
inferior cervical ganglion and up the cervical sympathetic trunk to the superior 
cervical ganglion. Here they end, and the impulses are carried by a fresh relay 
from cells in this ganglion and travel as non-medullated fibres on the walls of the 
carotid artery and its branches. 


From the foregoing statement of Starling it appears obvious that 
superior cervical ganglionectomy should abolish all the vasoconstrictor 
impulses to the eye on that side. The rami from the inferior cervical 
ganglion that go directly to the vertebral artery and extend cephalad and 
other rami that extend directly from the inferior cervical and upper 
thoracic ganglions to the carotid artery probably have nothing to do with 
the sympathetic nerve supply to the eye. Whitnall, in a letter to Camp- 
bell,* refers to this possible sympathetic path as of theoretical but hardly 
of such practical importance as the shorter route along the internal 
carotid nerve from the superior cervical ganglion direct. 

Royle, to insure completeness of sympathetic denervation, has advo- 
cated division of the branches of the first thoracic ganglion and removal 
of the ganglion. Caeiro, Malbran and Balza‘* have also advised a “low” 
operation. Meighan® has suggested resection of the superior cervical 
ganglion and periarterial sympathectomy of the carotid artery, with 
which McKenzie concurs but, in addition, advises resection of the middle 
cervical ganglion. Whitnall has stated that superior cervical ganglionec- 
tomy should be adequate, and MacDonald and McKenzie ® believe it to 
be an essential part of any such procedure. De Schweinitz, in a dis- 
cussion of MacDonald and McKenzie’s paper, stated that Frazier had 
in one case resected the last cervical and first two thoracic ganglions and 
considered other procedures inadequate. 

Cases reported in the literature are summarized in table 1. The 
original communications should be consulted for more details. In no 
instance is there reported an adequate study of the light sense. 

De Schweinitz, in a discussion of MacDonald and. McKenzie’s paper, 
gave a summary of Frazier’s results. In four cases bilateral superior 
cervical sympathectomy with division of the trunk above and below was 
performed. One of these cases was not followed up, and in one there 


3. Campbell, Glen: Sympathectomy in a Case of Retinitis Pigmentosa, Canad. 
M. A. J. 26:674, 1932. 

4. Caeiro, J. A.; Malbran, J., and Balza, J.: The Treatment of Retinitis Pig- 
mentosa by the Resection of the Cervical-Thoracic Sympathetic, Rev. Asoc. méd. 
argent. 47:3403, 1933. 

5. Meighan, S. Spence: Treatment of Retinitis Pigmentosa by Cervical Sym- 
pathectomy: Preliminary Report of a Case, Tr. Ophth. Soc. U. Kingdom 51:124 
1931. 

6. MacDonald, A. E., and McKenzie, K. G.: Sympathectomy for Retinitis 


Pigmentosa, Arch. Ophth. 18:362 (March) 1935; Tr. Am. Ophth. Soc. 32:172, 
1934, 
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was no improvement. In another case improvement in vision and visual 
fields, and in the fourth improvement in vision only, was shown. Ina 
fifth case the last cervical and first two thoracic ganglions were resected 
in addition to division of the rami communicantes, with resulting 
improvement of the visual field and vision on the same side only. Yud- 
kin, in discussing MacDenald and McKenzie’s paper, stated that in two 
boys, aged 13 and 21 years, a left dorsal sympathectomy failed to improve 
the condition. Wheeler’ has had a series of seven cases in which uni- 
lateral superior cervical ganglionectomy was performed. In one case 
there was no central vision at the time of operation, and no improvement 
was noted. In two cases the condition became progressively worse. In 
the remaining four cases there was no appreciable improvement. 

Magitot,® in 1934, described a procedure which, while acting through 
a different mechanism, is sufficiently similar to warrant a brief summary. 
He reported bilateral sympathectomy of the common and internal carotid 
arteries with coincident removal of the carotid ganglion in five patients, 
one of whom had pigmentary degeneration of the retina. The adven- 
titia was removed from a section of the common carotid artery from 
1 to 2 cm. in extent and from the adjacent 2 cm. of the internal carotid 
artery. From ten to twenty days were allowed to elapse before operation 
was performed on the opposite side. Local anesthesia was used. 

This method of treatment was undertaken by Magitot on the follow- 
ing grounds: (1) the successful application of periarterial sympathec- 
tomy (Leriche) in Raynaud’s disease; (2) the production of Horner’s 
syndrome by stripping the adventitia from the internal carotid artery 
(Leriche) ; (3) Bussy’s observation that sympathectomy of the internal 
carotid artery was followed by retinal arterial dilatation; (4) von Hoon- 
acker’s observation that bilateral removal of the carotid ganglion pro- 
duced a markedly increased retinal arterial pressure. 

Unilateral operation, Magitot said, is followed by an immediate drop 
in retinal arterial pressure, bilateral, marked and transitory, followed 
within two or thfte days by retinal arterial hypertension. This passes 
off in a few days, and the tension becomes lower than before operation. 
When operation is performed on the other side there is at first bilateral 
retinal arterial hypotension followed by retinal arterial hypertension 
within twenty-four hours, which is of long duration and does not recede 
to the preoperative level. General arterial pressure may or may not be 
elevated after unilateral operation, but there is a marked increase (from 


7. Personal communication. 

8. Magitot and Desvignes: Les effets oculaires de la décortication carotidienne 
(sympathectomie artérielle) chez l’homme, Bull. Soc. d’opht. de Paris, March 1934, 
p. 143; La sympathectomie carotidienne chez l’-homme et ses applications dans 
certaines affections du nerf optique et de la rétine, Ann. d’ocul. 171:897, 1934. 
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30 to 40 mm. of mercury) after bilateral operation. This lasts about 
twenty-four hours. It does not have a definite relationship to retinal 
arterial pressure. The spinal fluid pressure may or may not be slightly 
elevated. There is no marked effect on ocular tension, but usually a 
slight temporary drop is noted. 


In a later paper he outlined some of the physiology and anatomy of 
the carotid sinus and carotid body. Case V of the last-mentioned paper 
demonstrates the various phenomena that he attributes to the procedure. 
There were improvement of the visual acuity and increased vascularity of 
the nerve heads. 


Magitot gave many details of physiology and anatomy from the vol- 
ume “Le sinus carotidien” by Heymans, Bouckaert and Regniers.’ 
Recently Green, De Groat and McDonald *° were unable to reproduce the 
lasting hypertension that Heyman and Bouckaert obtained in dogs by 
denervating the carotid sinuses and cutting the depressor nerves. 

With Royle’s results in mind rather than any conviction as to the 
soundness of the procedure, we subjected three patients in the Johns 
Hopkins Hospital to operation. 


CASE 1 


P. F., a white man aged 32, was admitted to the Wilmer Institute, Johns Hopkins 
Hospital, on April 2, 1934. He complained of defective vision and night blindness 
that had been increasing for eight years. One brother had pigmentary degeneration 
of the retina. General physical examination yielded essentially negative results. 
He was of normal mentality. The usual laboratory tests were negative. 

Examination of the eyes showed the typical picture of pigmentary degeneration 
of the retina with posterior cortical lenticular opacities. The lens changes were 
more marked on the left than on the right. The maximum vision was 20/40 in 
the right eye and 20/40 in the left. When the pupils were contracted by a miotic 
the vision of the right eye was unchanged, but that of the left eye fell to 20/200. 
With both the 3° and 1° white test object the visual fields were limited to 5° 
about the fixation point. Inhalations of amyl nitrite gave no improvement in vision 
and no appreciable dilatation of the retinal vessels but were followed by a widening 
of the visual fields to the 10° meridian. 

On April 3, 1934, the first and second thoracic ganglions and the superior cervical 
ganglion on the right were resected by Dr. W. E. Dandy. This resulted in Horner's 
syndrome on the right but was not followed by vasomotor changes in the arm and 
hand. 

Subsequent examinations failed to show improvement in vision, visual fields or 
light sense or visible changes in the caliber of the retinal arteries. 


9. Heymans, C.; Bouckaert, J. J.. and Regniers, P.: Le sinus carotidien, 
et la zone homologue cardio-aortique: Physiologie, pharmacologie, pathologie, 
clinique, Paris, Gaston Doin & Cie, 1933. 

10. Green, M. F.; Degroat, A. F., and McDonald, C. H.: Observations on 
Denervation of the Carotid Sinuses and Section of the Depressor Nerves as a 
Method of Producing Arterial Hypertension, Am. J. Physiol. 110:513, 1935. 
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CASE 2 


W. P., a white boy, was admitted to the Johns Hopkins Hospital on May 25, 
1934, complaining of increasing visual loss and night blindness for a period of 
six years. 

The family history was essentially negative except for a questionable history 
of syphilis in the mother. The past history was negative except for defective 
hearing since infancy. In 1930, on account of the questionable family history and 
the deafness, he was given a course of antisyphilitic treatment without any improve- 
ment resulting. 

On admission the general physical examination showed no other disorder. The 
patient was of normal mentality. The usual laboratory tests were negative. 

Examination of the eyes revealed the classic picture of pigmentary degeneration 
of the retina with posterior cortical lenticular opacities. The vision of the right 
eye was 20/50 and that of the left 20/40. The visual field of the right eye showed 
a small peripheral field for form and a central field of from 17 to 20° around the 
fixation point. On the left there was a central field of 12°. 

On May 26 the stellate and superior cervical ganglions on the right and 
the superior cervical ganglion on the left side were resected. 

On June 26 the vision of the right eye was 20/70 and that of the left 20/50. 
Each pupil measured 2.5 mm. in diameter. The patient had not noticed any improve- 
ment in the night blindness. There was no improvement in vision, visual fields or 
light sense, and there was no visible dilatation of the retinal arteries. 


CASE 3 


E. H., a white woman, aged 32, was admitted to the Wilmer Institute, Johns 
Hopkins Hospital, on Dec. 3, 1933. She complained of defective vision and night 
blindness that had been gradually increasing for ten years. The family and past 
history were negative. General physical examination gave essentially negative 
results. Her mentality was normal. Roentgenograms of the skull were normal. 
The Wassermann reaction of the blood and other routine laboratory tests were 
negative. 

Examination of the eyes showed an alternating strabismus of 10°. The tension 
was normal when tested with the fingers. Ophthalmoscopic examination of the 
right eye showed lenticular opacities. The disk margins were blurred, and the 
nerve-head was pale. Pigmentation typical of pigmentary degeneration of the retina 
was present, extending from midfundus to the periphery above, below and nasally, 
and less extensive temporally. Above the disk one disk-sized solid patch of pig- 
ment was noted. The macula was clear. The arteries were markedly attenuated 
and the veins slightly tortuous. The ophthalmoscopic appearance of the left eye 
was essentially the same as that of the right eye. 

Examination with the slit lamp showed scattered fine opacities of the anterior 
and posterior cortex of the lens in each eye. The vision of the right eye was 20/200; 
with a correction of —1.50 D. cyl., axis 180° it was 20/100. The patient read none 
of Jaeger’s test types. The vision of the left eye was 20/30—3; with a correc- 
tion of +0.50 D. sph. —1.50 D. cyl., axis 180° it was 20/30, and the patient 
read Jaeger’s test type 1 at 6 inches (15.2 cm.). The perimetric fields are shown 
in charts 1 to 4. 

On December 8 Dr. W. E. Dandy resected the right stellate ganglion and the 
right superior cervical ganglion and cervical chain. This resulted in Horner’s 
syndrome. The ptosis on the right was slight; the pupil was contracted to 2.5 mm., 
and increased warmth and dryness of the right hand and arm were noted. 
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On the following day she thought that her vision had improved and that her 
visual fields had widened. This was not checked at that time. She complained of 
pain in the shoulder, which persisted: for two months and then gradually disap- 
peared. She continued to complain of dryness of the right hand and lack of 
perspiration on the right side of the face. Decreased lacrimation of the right eye 
was noted. 


Following the operation her mouth had a drawing sensation when she was 
eating, which persisted. Several weeks after operation the finger-nails of the right 
hand became brittle, and the hair on the right side of the head became coarser, 
but the eyebrow was not affected. After several months the increased heat of the 
right hand disappeared to some extent but not completely. The ptosis remained 
unchanged, the interpalpebral fissure remaining at 10 mm. on the right as compared 
with 13 mm. on the left. 

On Feb. 6, 1934, approximately fourteen months after operation, the ptosis 
was unchanged, the right interpalpebral fissure measuring 10 mm. and the left 
13 mm. The pupil of the right eye was 2.5 mm. in diameter. She continued to 
complain of marked dryness of the right hand and brittleness of the finger-nails 
of that hand. 

She emphatically stated that her visual fields and night blindness remained much 
improved. There was, however, no demonstrable improvement in vision during the 
fourteen months after operation. 


SUBJECTIVE TESTS IN CASE 3 

The perimetric fields of both eyes were carefully tested before and after opera- 
tion and at frequent intervals covering a period of fourteen months. The fields 
were examined on the Ferree-Rand perimeter and tangent screen with the following 
series of test objects: 3° and 1° white, 1° and 0.5° blue and 1° and 0.5° red. This 
instrument is provided with artificial daylight illumination of 7 foot-candles. Stand- 
ardization of the intensity of illumination is, we believe, of special importance in 
this investigation because the fields in pigmentary degeneration of the retina are 
particularly liable to vary with change in the intensity of the illumination. 


Before operation the fields of the right eye, taken with a 3° white test object, 
showed a large absolute ring scotoma. The fields of the left eye, taken with this 
test object, were similar except that in the vertical meridian the ring scotoma 
“broke through” to the periphery. The fields for 1° white in both eyes consisted 
of a small central field plus a crescent-shaped area in the far periphery of the 
temporal field. In both eyes 1° red and blue were recognized only in an extremely 
small circular area at the fixation point, the radius of which was scarcely more 
than the width of the test object. The 0.5° red and blue test objects were recog- 
nized in a still smaller area in the left eye but not at all in the right eye. 


Tests made three and six weeks after operation showed an apparent improvement 
in the fields but also such marked variability that it was impossible to chart the 
results. Two months after operation the recovery of function was sufficiently stable 
to permit fairly accurate charting of the fields. 


Unsteadiness of fixation in both eyes was a source of variability in the results. 
The luminous fixation target of the Ferree-Rand perimeter proved to be the most 
satisfactory fixation object and was used throughout the entire series of perimetric 
examinations. In spite of variations and inconsistencies during the fourteen months 
following the operation, there were progressive changes in the fields of magnitude 
sufficient to be of significance. 
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In charts 1 to 4 the fields of the right and left. eyes, taken with 3° and 1° white 
test objects before the operation and at various intervals afterward, are shown in 
chronological order. The color fields were of extremely small extent and showed 
little or no change during the period of investigation and are therefore not shown 
in the charts. Throughout charts 1 to 4 double cross-hatching is used to indicate 
an area of absolute scotoma for the test object in question; single cross-hatching 
is used to indicate a relative scotoma. It was not always possible to make an 
accurate determination of the boundary between the areas of relative and absolute 
scotoma. 


A study of chart 1, in which are given the successive fields of the right eye for 
the 3° white test object, shows that two months after operation a considerable 
narrowing of both the inner and outer limits of the ring scotoma had taken place. 
A month later the absolute scotoma had disappeared, leaving only a small ring 
averaging about 14° in width, in which the test object was seen but was definitely 
dimmer than in the rest of the field. The results obtained four months after the 
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Chart 1.—The perimetric fields of the right eye for a 3° white test object. 
Double cross-hatching indicates absolute scotoma; single cross-hatching indicates 
relative scotoma. 


operation were very similar. The return of a small portion of the absolute ring 
scotoma indicated, however, a probable loss in function in comparison with the 
results of the previous month. This was definitely confirmed in the fields obtained 
six months after operation, which showed once more a complete ring of absolute 
scotoma. The results obtained eight, eleven and fourteen months after operation 
showed clearly a continued gradual increase in the extent of the ring scotoma. 


The fields of the right eye, taken with a 1° white test object, are given in 
chart 2. These show a similar period of improvement during the four months after 
operation, consisting of a slight widening of the central field and a fairly marked 
extension of the crescent-shaped peripherally located area. As in the case of the 
fields for the larger test object, the improvement was followed by a gradual decrease 
in the extent of the field. The fields of the left eye for the 3° and 1° white test 
objects are shown in charts 3 and 4. The results are very similar to those found 
in the other eye. The period of greatest improvement occurred, as in the right 
eye, four months after operation. 
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Measurements of the adaptation curves of both eyes were made with the Ferree- 
Rand light sense tester. This instrument consists essentially of an illuminated 
preexposure field for bringing the eye to a definite level of light adaptation and 
an illuminated test field the brightness of which can be varied over a wide range in 


Chart 2.—The perimetric fields of the right eye for a 1° white test object. 


Double cross-hatching indicates absolute scotoma; single cross-hatching indicates 
relative scotoma. 








Chart 3.—The perimetric fields of the left eye for a 3° white test object. Double 


cross-hatching indicates absolute scotoma; single cross-hatching indicates relative 
scotoma. 


order to test the light minimum at intervals during the course of dark adaptation. The 
circular preexposure field has a diameter of 36° ; the test field is a horizontal oblong, 
10° by 3°. The eyepiece of the apparatus is provided with an artificial pupil 1 mm. 
in diameter. No means of fixation control is used, but the patient is instructed 
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to look at the center of the test field. The apparatus, the method of testing and 
the results obtained in normal eyes have been described in an article by Ferree, 
Rand and Stoll.14 

The successive adaptation curves of the patient during the fourteen months in 
which her eyes have been studied are shown in charts 5 and 6. In these charts 
the number of minutes of adaptation to darkness is plotted on the abscissa; the 
intensity of illumination at which the test bar is just visible is plotted on the ordinate. 
In presenting these results the light minimum of the average normal eye after 
twenty minutes of dark adaptation has been chosen as the unit of light intensity.12 
Because of the great magnitude of the change in the light minimum with dark 
adaptation, the results are best represented by expressing the light intensities in 
logarithmic units. Thus, on the ordinate scale of intensities in charts 5 and 6, 
the numerals 0, 1 and 2 correspond, respectively, to 1, 10 and 100 units of light 
intensity. In order to show clearly the general trend of the changes in the adapta- 
tion curves during the fourteen month period, it was found desirable to present 





Chart 4.—The perimetric fields of the left eye for a 1° white test object. Double 
cross-hatching indicates absolute scotoma; single cross-hatching indicates relative 
scotoma. 


two charts for each eye, the first showing the adaptation curves for the interval 
of time in which improvement occurred, the second showing the results of later 
tests in which a gradual loss in this initial improvement was found. 

Charts 5 and 6 show that during the first few months after operation the level 
of the adaptation curves of both eyes decreased markedly. Three months after 


11. Ferree, C. E.; Rand, G., and Stoll, M. R.: Critical Values for the Light 
Minimum and for the Amount and Rapidity of Dark Adaptation, Brit. J. Ophth. 
18 :673, 1934. 

12. In terms of the unit used by Ferree, Rand and Stoll, the average light mini- 
mum after twenty minutes of dark adaptation is equal to 3.8 by 10—13 lumens per 
square millimeter of the test field. Since the light from the test field forms a 
convergent beam focusing at the eyepiece, its apparent brightness, specified in these 
terms, is not directly comparable with the brightness of a diffusely reflecting surface 
forming a focused image on the retina. 
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operation the curves for both eyes agreed very closely with that of the average 
normal eye. Tests made a month later showed for the right eye a further slight 
decrease in the values of the light minimum. For the left eye, however, there was a 
slight increase. From that time on, the general trend of the changes in both eyes 
was in the direction of an increase in the light minimum, suggesting that the 
adaptation curves were gradually returning to their former level. 

It is possible that these changes in the adaptation curves do not represent true 
changes in the capacity for adaptation to darkness. Normally, in the dark-adapted 
eye the foveal region is less sensitive to light than the more peripherally located 
regions of the retina. If, as the central field widened, the patient fixated the test 
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Chart 5.—The adaptation curves of the right eye: A, before operation; B, six 
weeks after; C, two months after; D, three months after; E, four months after; 
F, six months after; G, eight months after; H, eleven months after; /, fourteen 
months after. The light minimum is shown in the numbers at the left; minutes 
of adaptation, in those at the bottom of the chart. 














bar eccentrically in a more sensitive region of the retina there would be a cor- 
responding decrease in the level of the adaptation curve even though there were 
no actual improvement in the function of dark adaptation. In terms of either 
explanation of the changes in the adaptation curves, however, the results represent 
for practical purposes an improvement, which is confirmed by the patient’s report 
that she has been much less troubled by night blindness since the operation. 


Table 2 gives in summary the results of the subjective tests made during the 
fourteen month period. It should be emphasized that, although cervical sympa- 
thectomy was performed only on the right side, nevertheless the changes in the 
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perimetric fields and in the adaptation curves were of equal magnitude in the two 
eyes. The improvement shown in both tests reached its maximum between three 
and four months after the operation and was followed by a gradual decrease. 
There remained, nevertheless, a substantial improvement when the results of the 
final tests were compared with those found before the operation. For example, 
in the first tests the central field of the right eye for the 1° white test object 
extended only about 3° from the fixation point and that for the 3° white test object 
only about 5° from the fixation point. Fourteen months after the operation the 
corresponding values were approximately 8° and 15°. In the left eye there was 
an even greater increase in the average radius of the central field. Before the 
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Chart 6.—The adaptation curves of the left eye: A, before operation; B, six 
weeks after; C, two months after; D, three months after; E, four months after; 
F, six months after; G, eight months after; H, eleven months after; J, fourteen 
months after. The light minimum is shown in the numbers at the left; minutes 
of adaptation, in those at the bottom of the chart. 


operation the sizes of field for the two test objects were, as in the right eye, about 
3° and 5°. Fourteen months after operation, however, both test objects gave a 
central field with an average radius of about 17°. Before operation the logarithmic 
values of the light minimum for twenty minutes of dark adaptation were 3.32 and 
3.36, respectively, for the right and left eyes. In the final tests the corresponding 
values were 2.1 and 1.47. In arithmetical units these values are equal to light 
intensities of 2090 and 2291 before operation and 126 and 29.5 fourteen months 
after operation. 
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COMMENT 


The favorable results obtained by Royle have been duplicated by 
Caeiro and his associates but not by others who have reported to date. 
Dr. Louis Greene of Washington, however, has obtained three brilliant 
results out of a total of fourteen cases.‘** These will be published at a 
future date. 

In case 3 reported here the parallel improvement of visual fields and 
light sense and their parallel partial regression after being maintained 
for about four months appear to indicate that the procedure has merit. 
Meighan’s case report, which was a preliminary one, showed apparent 
improvement for six months, but subsequently this improvement disap- 
peared and the disease progressed.** 


Choice of Cases——Royle has reported one case in which early pig- 
mentary degeneration of the retina was treated by sympathectomy. In 
all other cases reported the condition was advanced. Verhoeff,’® who 
studied the pathology of pigmentary degeneration of the retina, in dis- 
cussing MacDonald and McKenzie’s paper, questioned the value of oper- 
ative procedures. He pointed out that improvement—if it occurred— 
would be more likely to occur in the more advanced conditions, since 
degeneration of the neuro-epithelium is the primary change and the 
vascular changes are secondary. 


Bilaterality of Improvement.—There is no explanation available for 
this at the present time. Certainly it introduces the possibility that the 
subjective improvement may be psychogenic. 


Changes in Caliber of the Retinal Vessels—Dilatation of the retinal 
vessels after operation has been reported only by Royle. Vasoconstrictor 
fibers have not been demonstrated in the retinal vessels. Recently, how- 
ever, Penfield ** demonstrated an autonomic nerve supply in the pial and 
intracerebral vessels, and it is therefore likely that the retinal vessels are 
similarly supplied. MacDonald and McKenzie failed to demonstrate 
increase in size of the retinal vessels in experimental animals. 


Type of Operation.—There is no unanimity of opinion as to the most 
effective type of operation. Royle, Caeiro and his associates and Frazier 


”? 


consider the “low” operation adequate. Frazier, however, obtained as 
much improvement with superior cervical ganglionectomy as with resec- 
tion of the last cervical and first two thoracic ganglions and their rami 
communicantes. Greene’s patients were all treated by bilateral superior 
cervical ganglionectomy, and his successes seem to indicate the effective- 


13. Personal communication. 

14. Personal communication. 

15. Verhoeff, F. H.: Microscopic Observations in a Case of Retinitis Pig- 
mentosa, Arch. Ophth. 5:392 (March) 1931. 

16. Penfield, W.: Intracerebral Vascular Nerves, Arch. Neurol. & Psychiat. 
27:30 (Jan.) 1932. 
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ness of this procedure. The “low” operation has the disadvantage of 
occasionally causing permanent and troublesome vasomotor changes in 
the upper extremity. Because of the occasional migration of cells of the 
superior cervical ganglion along the internal carotid artery, Meighan has 
suggested sympathectomy of the carotid artery in addition to superior 
cervical ganglionectomy. There is no necessity of a “high” operation if 
a “low” operation has been performed. Theoretically, operation should 
be performed on both sides. 

Ptosis——Royle and MacDonald and McKenzie reported that the 
degree of ptosis lessened perceptibly within two weeks. This was not 
noted in the cases reported here. 

Campbell reported a superior cervical ganglionectomy which was not 
followed by ptosis or miosis. In this instance it is possible that the vagus 
ganglion was resected rather than the superior cervical ganglion ; other- 
wise there would have been at least slight ptosis and miosis. 

Other Changes.—A lessening of lacrimal secretion on the side of 
the operation was noted in the cases reported here. This was not com- 
plained of by the patients. Pigmentary changes were not observed in 
these patients and have not been reported by others. Changes in ocular 
tension were not noted in the cases reported here. Enophthalmos was 
not observed in these cases. 

Subjective Sensations.—It is difficult to appraise the value of sub- 
jective improvement in patients who, as a last resort, have submitted to 
operation in a chronic disease. This is especially true in the presence 
of such a hopeless condition as pigmentary degeneration of the retina. 
However, in the last patient, the objective findings corroborate to some 
degree the subjective improvement. . 


SUMMARY AND CONCLUSIONS 


1. Three patients suffering from pigmentary degeneration of the 
retina were subjected to operation on the cervical sympathetic trunk. 
Failure resulted in two cases and a possible slight benefit in a third. 

2. Parallel changes in visual fields and light sense in case 3 seem to 
indicate a beneficial bilateral effect from a unilateral operation, in which 
the improvement partially regressed. : 

3. Operation on the sympathetic trunk is not yet a procedure of 
proved merit, nor can its merit be established or the procedure discarded 
until further cases have been thoroughly studied and reports published. 

4. The summary of cases shows that unquestionable improvement is 
infrequent. 

5. Ophthalmoscopic examination fails to show increased size of the 
retinal arteries. 

6. The “low” operation may cause vasomotor changes which in the 
upper extremity may constitute a disability. 








THE REATTACHED RETINA 


PHYSIOLOGIC, OPHTHALMOSCOPIC AND MICROSCOPIC OBSER- 
VATIONS AND COMPARISONS 


EDMUND B. SPAETH, M.D. 
PHILADEPHIA 


The literature relative to the microscopic, physiologic and ophthal- 
mologic state of the retina after successful operation is by no means 
extensive. The information which is slowly accumulating from the work 
of the various observers is in large part important. In fact, in consider- 
ation of the very large amount of literature on retinal detachment at 
one’s command, this side of the basic problem seems to be somewhat 
neglected. 


By successful operation is meant reattachment of the retina and some 
return to the normal condition of form and color fields and of central 
vision. Naturally, the cases of a frank pathologic condition of the macula 
must be excluded in discussing return of central vision. It is not at 


all uncommon to find central vision lost in cases of retinal detachment, 
especially as determined with the smaller test objects, for instance the 
0.17 degree object. The loss is not so much in the nature of a central 
scotoma as simply in the continuation of a defect of the peripheral 
portion of the field (peripheral detachment), because of a pathologic 
condition of the macula retinae or of folds of a peripheral detachment 
lying as a screen in front of the macular region. The latter condition 
is, of course, without clinical significance as to vision; the former is 
not without importance, however. Apparently, treatment for detach- 
ment of the macula in which drainage cannot be effected by extra- 
macular surgical means is foredoomed—if not by reason of failure to 
recover, then because of postoperative adhesive chorioretinitis. These 
cases of macular detachment are predominantly unsatisfactory at best, 
surgically as well as from a consideration of the end-results. Every 
ophthalmologist has seen microscopic sections of more or less completely 
detached retinas—usually secondary and often associated with a patho- 
logic condition of the vitreous body—sufficiently often to know that 
the macula no more or less than the rest of the retina enjoys immunity 
from the possibility of detachment. 


Read before the meeting of the Section of Ophthalmology of the College of 
Physicians, Philadelphia, Jan. 19, 1935. 

From the Peter Ophthalmological Service, the University of Pennsylvania 
Graduate School of Medicine, Graduate Hospital. 
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More will be said later in regard to the details of postoperative 
physiologic changes in the macula as compared with those in the more 
peripheral portion of the retina. This difference has to do with the 
responses of the macula and those of the peripheral part of the retina. 
Naturally, differences should exist, in that outstanding dissimilarities 
are present in the normal state. Sallmann and Sveinsson* were much 
more optimistic in regard to a detachment of the macula with a tear. 
In their cases in which operation was performed by the Guist method 
of trephining with potassium hydroxide, fair results were shown in 
two instances, and in one the outcome was unusually satisfactory, even 
to resulting 34 vision in one eye. 

Anatomically, it is known that detachment develops between the 
outermost limits of the layer of rods and cones and the epithelial layer 
of the retina, i. e., in the layer of pigment epithelium. This region of 
separation is the space (if one can call it such) through which nourish- 
ment, by osmosis perhaps, normally reaches the outermost layers of 
the retina. It is possible that even in the presence of detachment these 
rods and cones continue to receive nourishment through this subretinal 
fluid, for in certain cases this fluid may be nothing but a transudate 
and pathologic only mechanically by reason of its presence. If it were 
pathologic in the inflammatory sense in all cases, the reason that recov- 
ery in some instances is so nearly complete, as observed grossly, is diffi- 
cult to understand. At the same time, one can understand more readily 
the cause of failures. Microscopic sections of detached retinas seem 
to show that as long as a certain number of filaments lying between 
the cells of the pigment epithelium remain unbroken degenerative 
changes do not develop in the layer of rods and cones. Only after loss 
of continuity has occurred do the multiple changes appear that are so 
commonly observed in detached retinas of long standing. It is perhaps 
through this maintained integrity of structure that recovery of function 
can occur after reattachment, even when detachment has existed for an 
indefinite length of time. 

Sallmann and Sveinsson’? emphasized especially, so far as the end- 
function is concerned, several interesting requirements for preoperative 
conditions, which included a definite limit to the duration of the detach- 
ment, and they expressed the belief that vision less than that required 
for counting fingers renders the outlook hopeless from the start. The 
age of the patient, the degree of detachment, the position of the retinal 
tears, the degree of injury to the macula and other similar factors are, 
they insisted, of great significance in determining the percentage of cen- 
tral visual acuity obtainable after surgical intervention. Some of 
the factors mentioned also apply rather definitely to the amount of 


1. Sallmann, L., and Sveinsson, K.: Arch. f. Ophth. 130:1 (May) 1933. 





SPAETH—REATTACHED RETINA 717 


return of the visual field which can be obtained. From this standpoint, 
the best results seem to be given in cases of fresh detachment in which 
the operation is performed soon. 

The rapidity with which detachment can occur is at times remark- 
able. An instance of unusual etiology came to the attention recently in 
the Peter Clinic. The patient, a 7 year old boy, had lost the left eye 
after iridocyclitis. The right eye had about 15 diopters of myopia. 
The child was seen in the clinic one day ; the fundus was examined, and 
he was dismissed. Sixty-four hours later, on awakening in the morn- 
ing, he was unable to see. That afternoon, seventy-two hours after an 
examination which showed no detachment whatever, there was a com- 
plete flat detachment of the retina. Forty-eight hours later, after strict 
quiet in bed and dehydration, the condition had receded to a bullous 
detachment of the inferior nasal quadrant, outlined by large, sharply 
edged folds radiating from the region of the nerve head. The child 
earlier had had two attacks of inflammation of the anterior portion of 
the uvea of the right eye, from which he had apparently recovered. 
The boy’s father several years before had passed through a similar 
experience ; i. e., he had had iridocyclitis and blindness of the left eye 
for which enucleation was necessary; iridocyclitis of the right eye; 
cataracta complicata, for which an uncomplicated extraction of the lens 
had been performed; inflammation of the posterior part of the uvea, 
and complete late retinal detachment with grave disturbance of the 
vitreous humor and subsequent blindness, due to retinal degeneration. 
The familial similarity is probably one rather of basic etiology than of 
any other factor. I cite the case, for it is relevant to the subject of 
this paper, if only to answer a recent question in the literature as to 
the length of time necessary for the development of manifest retinal 
detachment. When retinal striations appear the basic process is entirely 
different, as will be considered later. 

Recently, it has been my privilege to study an eye microscopically 
after fairly successful reattachment by means of surgical treatment, in 
which the classic Guist-Lindner technic for trephining the sclera with 
potassium hydroxide was used. The patient died in diabetic coma three 
years after surgical intervention.*? Slow progressive retinal as well as 
choroidal degeneration was seen. Subretinal exudates and hemorrhages 
were present to outline the limits of the detachment—in some places 
to a marked degree, and in others in such slight amounts that one could 
just see a thin line of exudate; in some areas with, and in others with- 
out, early changes in the layer of rods and cones. A few less definite 
changes were seen in the epithelial cells. The layer of rods and cones 


2. The patient was in diabetic coma and had had complete left hemiplegia for 
three months before her death. A few days before death preretinal, retinal and 
choroidal hemorrhages appeared in both eyegrounds. 
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seems to be the index of retinal viability. When these were not present 
as healthy looking elements, the other layers of the retina were also 
markedly impaired or even wholly wanting. Portions of the retina 
were changed to such a degree that one would have difficulty in identi- 
fying them as retinal tissue. The outer and inner nuclear layers when 
normally present were rather certain to be accompanied by a relatively 
normal-appearing layer of rods and cones. The destruction of the one 
layer seemed to be accompanied by the loss of the others. 

In the light of the observations just mentioned it is likely that the 
degree of recovery, in all its details, depends largely on the presence 
of healthy rods and cones and the absence of certain irregular sub- 
retinal cells, which probably are proliferated pigmented epithelial cells. 
The observation of cholesterol crystals microscopically is almost cer- 
tain proof of extensive degeneration so marked that failure is certain. 

The physiologic tests give an almost sure estimation of the condition 
of the retinal elements, as they are concerned with the color fields and 
the threshold of light sense. The great loss which occurs in the color 
fields in cases of detachment is generally recognized, the greatest being 
in the field for blue. One finds that the defect in the field for blue con- 
tinues to exist to a varying extent even after ophthalmologically con- 
firmed surgical reattachment. Further, the degree of recovery is not 
always proportionate to that seen in the peripheral form field lost 
earlier and to that of gross central visual acuity. In the final analysis, 
both sensitivity of the peripheral form field and central visual acuity 
involve rather gross epicritic responses, and perfection in retinal details 
is not required for ready improvement in perception after successful 
surgical intervention. 

In figures 1 and 2 are included graphic representations of the fields 
studied in a case in which the result was successful. The patient was 
a highly intelligent young Italian woman admitted to the Peter Clinic 
with detachment showing a retinal tear. The charts show the average 
results of the examinations for the period of the study. Chart A of 
figure | illustrates the fields of the normal eye as taken under the usual 
standard conditions of illumination and with test objects of standard 
size. Chart B shows the average values for the fields of the same 
eye taken under considerably reduced illumination but with test objects 
of the same size. One can see a slight but definite decrease in the 
extent of the fields for red and blue. This is the usual well known 
response under such conditions for a normal person. Chart 4 of figure 
2 shows the field of vision as found immediately before surgical proce- 
dure. Unfortunately, no field for blue was taken in this case at that time. 
Chart B_ represents average values for the postoperative fields as deter- 
mined in the following fourteen months under the usual standard condi- 
tions. At the time of writing the fields are slightly larger than shown in 
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the composite chart. The fields illustrated in B should be compared with 
those shown in D, taken under conditions of reduced illumination but 
with test objects of the same size. The composite fields in chart D 
represent average values for the fields taken shortly after surgical inter- 
vention; in fact, the first determinations were made at the time of 
operation ; the second, nine months later, and the third, several months 
after the second. The composite result is a striking example of the 
effects resulting from a condition of reduced illumination, Chart C is 
similar, but the fields were taken with a 2 degree rather than with 
the 1 degree color test object used in the tests the results of which 
are shown in B and D. It is better compared with chart A than with 
chart B. In chart B the average of all meridians of extent for the 


B 





Fig. 1—Charts showing the visual fields of the normal eye determined from 
the results of five examinations. In these charts and in those shown in figure 2 


except chart A, the form fields are outlined by a solid line; the fields for red, 
by a dotted line, and the fields for blue, by a line of dashes. The fields in 4 
were taken under an illumination of 7 foot-candles, and those in B, under an 
illumination of 3 foot-candles. The form fields were taken with a 0.5 degree test 
object, and the fields for red and blue, with a 1 degree test object. 


field for blue is 34.25 degrees, and for the field for red, 27.37 degrees. 
In chart D the average meridian of extent for the field for blue has 
decreased to 18.22 degrees, while that for the field for red, now actually 
larger, is 19.9 degrees. Thus, the average meridian of extent for the 
field for blue has been decreased under conditions of reduced illumina- 
tion a total of 16.03 degrees, and the field for red, only 7.47 degrees— 
considerably less than one-half as much. The visual acuity of the patient 
improved from 1/45 to 6/12, at which level it remained for a long time. 


: 
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Fig. 2.—Charts showing the visual fields of the eye on which operation was 
performed for reattachment of the retina. The fields in A were taken twenty- 
four hours before operation under an illumination of 7 foot-candles, a 1 degree test 
object being used as a form stimulus and a 2 degree test object for the deter- 
mination of the field for red, which is outlined by a line of dashes, The fields in 
B, C and D were taken during the fourteen months after operation. The fields in 
B were taken under an illumination of 7 foot-candles, the results representing 
averages for five examinations. The form fields were taken with a 0.5 degree test 
object, and the fields for red and blue with a 1 degree test object. The fields in 
C were taken under an illumination of 3 foot-candles, the form fields being deter- 
mined with a 0.5 degree test object and the fields for red and blue, with a 2 degree 
test object. The fields in D for red and blue were taken under an illumination 
of 3 foot-candles with 1 degree test objects. The fields represent an average of 
three examinations. 
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Within the past few months it has begun to improve again slowly, so 
that at the time of writing the vision is 6/7.5 partly. 

Sallmann’s * observations on postoperative color fields were interest- 
ing, as I found mine to be. Vision for red returns first in cases of 
fresh detachment, while it seems to lag more than that for blue in those 
of longer standing—to reappear at times in such instances even after 
the field of vision for blue has begun to widen. Also, in cases of the 
more recent detachments the return of the field for blue is greater 
than that for red, while in cases of the older detachments this propor- 
tion is reversed, even to a permanent residual field for blue which is 
smaller than the recovered field for red. Blue and green in such 
instances seldom can be distinguished. This aforementioned case 
illustrates a fairly infrequent (and controversial) observation, that 
continued improvement can be seen for a considerable time after surgical 
reattachment has been achieved. 

Several studies were made of the central fields and their relation to 
angioscotomas. This test employed to determine the threshold of light 
sense is rather delicate, but it is without controlled adaptation, 
an important factor in this problem. Still, changes were found 
suggesting scotomas resulting from enlarged vessels and show- 
ing that these scotomas extend into the area either of the detached 
or of the surgically reattached retina—reattached though with- 
out sufficient function to give responses on stimulation. In figure 3 is 
shown the stereocampimetric chart in a case of successful reattachment 
in\a young man with one eye. (This case will be mentioned later in 
relation to trauma after surgical intervention.) In this instance pre- 
operative loss had included the entire nasal field, the region of the macula 
and the whole upper field, a bean-shaped temporal island alone remaining. 
The scotomas due to enlarged vessels were, no doubt, more pronounced 
than usual. Clinically, the case may not be of great significance. The 
patient was unusually cooperative, and the scotomas could be well 
determined. They suggest merely that the retina was rather less sensi- 
tive than normal to a small form stimulus and perhaps less labile in 
respect to the degree of fluidity.® 

Changes which may appear in central color vision under conditions 
of reduced illumination in these cases are further illustrated by the 
results obtained with the ordinary color perception test set of Jenning. 
When one considers the size of the test object, there is no doubt that 
the more central (macular) color vision is tested, as compared with the 


3. Evans, as quoted by me (Spaeth, E. B.: Swelling of the Nerve Heads, 
with Arachnoiditis, Arch. Ophth. 12:177 [Aug.] 1934), spoke of the retina as 
a labile membrane in which there is a constant flow, “like that of the to and fro 
movement of the tide.” 
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peripheral in the perimetric investigation. It seems wonderful, however, 
that a macula sharing in a large detachment peripheral in etiology and 
extent can recover to such a degree that metamorphopsia will be wholly 
or, at the most, practically absent. Personally, I have not seen it in any 
instance. Kronfeld* alone called attention to its presence. 

In figure 4 are illustrated the total results for three patients and 
five examinations. A shows the results for the normal eye under con- 
ditions of diffuse sunlight. As would be expected, no errors were found. 
In C are shown the results for the same eye with the illumination 
reduced by means of a canopy over the test chart to such a degree that 
the examiner himself could just distinguish without error the correct 
colors and shades. In B three errors are shown, as found for the 
eyes on which operation had been performed, the test being made 


Fig. 3.—Stereocampimetric chart of an eye after operation for reattachment 
of the retina, determined with a 0.5 mm. test object. 


under the same degree of illumination as that in the tests recorded 
in A. There was one omission in marking green, one error in match- 
ing red and a third in matching green, in that a brown tint was 
matched as a green. In PD are shown the total results for the same 
eyes investigated under the same degree of illumination as that used 
in the tests shown in C. There were twenty-two errors in matching 
green and but five in matching red. These errors included 
unmarked greens and reds as well as miscalled browns, reds and blues, 
but by far the greatest number of mistakes occurred in matching the 
greens and the allied confusion colors. 

In these two forms of color investigation one can see that there 
is no regularity in the defects; considered together, they conform to 


4. Kronfeld, P. C.: Function of the Detached Retina, Arch. Ophth. 10:646 
(Nov.) 1933. 
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no type of color blindness; they simply seem to show that under the 
conditions present at the examination and in consideration of the type 
of eye examined, disturbances in vision for blue and green are present. 
It is interesting that. with both the Stilling pseudo-isochromatic table 
and the Ishihara cofor plates no disturbances were found in gross 
color perception, which they determine well. Three patients were tested 
with these forms and a fourth with the Edridge-Green lantern, as 
set up for work on the gross determination of the chromatic threshold. 
Neither with diffuse sunlight nor with somewhat shaded illumination 
were any gross errors found.® 





C D 


Fig. 4—Average results of five series of tests for central color vision on five 
patients with retinal detachment. In A are shown the results for the normal 
eyes under conditions of diffuse sunlight; in C, those for the same eyes under 
reduced illumination; in B, those for the involved eyes after operation under 
conditions of diffuse sunlight, and in D, those for the involved eyes after operation 
under the same conditions of reduced illumination as in C. G indicates green; 
R, red, and the cross-hatching, errors. 


Work was also done in these cases in regard to the photochromatic 
interval present. With yellow-white light and various degrees of 
saturation of red, green and blue, it was determined that a definite 


5. Indecision was present, and difficulty was found with the plates of the 
Ishihara set in which the patient must follow a tinted line through a maze of 
confusion colors. 
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difference no doubt exists between the two eyes in these cases. 
Spectroscopic examination was not possible, and for the purposes of this 
paper it was not considered essential. Work under conditions of com- 
plete dark adaptation was not considered of great significance, because 
of the definite defect in this respect in such patients. A partially light- 
adapted eye was hence used, and light adaptation was renewed repeatedly 
during these rather rough tests. The Feldman adaptometer® proved 
to be of the greatest value in this test, measured and easily changed 
degrees of illumination being used and the amount of hue saturation 
kept constant by means of his graded spectral color disks. _ 

The statement of Uhthoff and Oerum’ that a high degree of 
efficiency as regards visual acuity is present in white light, next highest 
in red, next in green and least in blue was demonstrated repeatedly. 
The longer wavelengths are more favorable to visual acuity than the 
shorter. Rice * stated that “as to the relative efficiency of red, green, or 
blue illumination, the advantage lies decidedly with the red.” So-called 
white illumination gives a still higher degree of efficiency, but this is 
usually predominantly yellow. 


Up to the present, no great amount of work has been done on the 
problems (achromatic and chromatic thresholds and the photochromatic 
interval, all closely related though still individually distinct) in relation 
to ocular pathologic conditions, especially to lesions classified on the 
basis of the microscopic retinal elements involved. Monroe,° studying 
the energy value of spectral wavelengths, used five types of cases, in 
which, as far as she determined, rather interesting differences were 
shown. In a case of amblyopia ex anopsia, in which the vision was 
6/100, the achromatic and chromatic thresholds were normal. In three 
other cases, in which either the ganglionic layer of the retina or the 
nerve fiber bundles were involved, an equally interesting irregularity 
was shown. In one case sensitivity to green and blue was normal, while 
that to red (normally the highest) was greatly reduced. In another, the 
inconsistency appeared in vision for green being normal while that for 
both red and blue was reduced. In the third instance, a case of toxic 
amblyopia, extreme reduction of vision for blue in one eye and for 
red in the other was shown. In one case of marked pathologic con- 
dition of the choroid, the finding of extreme general reduction of the 


6. Feldman, J. B.: An Improved Illuminator and Pupillometer, Arch. Ophth. 
9:974 (June) 1933. 

7. Uhthoff, W.: Ztschr. f. Psychol. u. Physiol. d. Sinnesorg. 42:359, 1907-1908. 
Oerum, H. P. T.: Skandinav. Arch. f. Physiol. 16:1, 1904. 

8. Rice: Arch. Psychol. 20:39, 1912. 

9. Monroe, M. M.: Energy Value of Minimum Visible Chromatic and 
Achromatic for Different Wave Lengths of the Spectrum, Psychological Mono- 
graph, vol. 34, Princeton, N. J., Psychological Review Company, 1925. 
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achromatic threshold and of the greatest reduction in the chromatic 
threshold and the determination of the greatest reduction in vision for 
blue and the next in that for red and green are somewhat more signifi- 
cant. This work was done under circumstances of indifferently controlled 
adaptation, however, so that the result, combined with those in the few 
cases in which examination was made, adds no great amount to the 
information. 

For an explanation of the mechanism involved, one must refer to 
details of protopathic and epicritic sensation. It is likely that the 
responses of the cones and photopic vision are essentially epicritic. This 
so-called duality of vision is well recognized. Scotopia shows many 
characteristics of protopathic sensibility, such as vagueness and lack of 
differentiation and discrimination, while photopic vision is largely a 
matter of detailed differentiation and exact localization and, as Parsons ?° 
stated, of “its greater differentiation, qualitatively, in the perception of 
colors. It seems probable, therefore, that under high intensities of 
excitation in normal man, the dyscritic mechanism is capable of giving 
the same chromatic responses as the cones, or essentially epicritic 
mechanism.” It is recognized, as Duke-Elder* stated, that “in the 
retina there is a regional photochromatic interval, for the size of the 
color field varies with the intensity of the stimulus.” In its chromatic 
responses, then, photopic peripheral vision is merely less sensitive than 
central vision. As regards the sensitivity of the scotopic mechanism 
to blue, the photochromatic interval is not wholly colorless. It has been 
noted that, as expressed in terms of luminosity, the threshold for blue 
is the lowest of those for all the colors, though in the dark-adapted eye 
vision in the foveal region (Duke-Elder) forms an exception. A 
blue color tone, therefore, seems to be a feature of scotopic vision— 
made even more probable when one considers the difficulty of the 
dark-adapted fovea in appreciating blue. The sensitivity of the rods to 
blue has been suggested by many writers.’* Rice,® speaking of visual 
acuity with lights of various intensities and colors and referring to rods 
and their function of dark adaptation stated: “All these facts indicate 
that the cones are comparatively more sensitive to the green-blue end 


10. Parsons, J. H.: An Introduction to the Theory of Perception, New York, 
The Macmillan Company, 1927, chap. 10. 

11. Duke-Elder, W. S.: Text-Book of Ophthalmology, St. Louis, C. V. Mosby 
Company, 1933, vol. 1, p. 909. 

12. von Kries, J.: Ztschr. f. Psychol. u. Physiol. d. Sinnesorg. 12:81, 1896. 
Konig, A.: Gesamte Abhandlungen zur physiologischen Optik, Leipzig, Johann 
Ambrosius Barth, 1903. Sivén, V. O.: Skandinay. Arch. f. Physiol. 17:306, 1905. 
Wentworth, H. A.: Quantitative Study of Achromatic and Chromatic Sensitivity 
from Center to Periphery of Visual Field, Psychological Monographs, vol. 40, 
Princeton, N. J., Psychological Review Company, 1930. 
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of the spectrum.” Edridge-Green ** stated: “When | “reduced the 
intensity of the spectrum in my spectrometer in a room, not completely 
dark, the last portion of the spectrum to present an appearance of color 
is the region of orange red, which appears reddish white, the blue and 
the violet appear white as well as the green.” 

To recapitulate, judging from the findings obtained with the green 
skeins for testing central color perception (as in the Jenning test) and 
with the extramacular greens and blues (as determined for the peripheral 
felds of vision) and from a determination of the photochromatic 
interval, there seems to be strong probability that the reattached retina 
shows a marked pathologic condition of the scotopic mechanism. 

The second important fact is the state of the threshold of light sense 
after operation. Both Kronfeld* and I,’* working separately, noticed 
a constant disturbance of this threshold in cases of the reattached retina. 
In no single instance was the recovery of the threshold of light sense 
in any way proportionate to that of the rest of vision. It was not 
at all uncommon to find that vision was 6/9, the peripheral form field 
fair, the general color sense and color fields good and, after preliminary 
light and dark adaptation, the minimum threshold of light sense less 
than 1/20 of the normal. The two curves in figure 5 illustrate the 
rate of dark adaptation and the threshold of light sense, as found after 
dark adaptation for the right and the left eyes of two patients. Averages 
for three examinations were obtained for the right, or normal, eyes and 
for five examinations for the eyes on which operation was performed. 
Within the first five minutes of dark adaptation there is little difference ; 
in fact, dark adaptation seems just a bit more accelerated, but imme- 
diately thereafter a true delay appears in this respect. When complete 
dark adaptation should be present, discrimination of the light sense 
threshold is definitely less than normal in the eye on which operation 
was performed. ‘These findings were obtained with my adaptometer.” 

A word here is also applicable to the role which the surgical proce- 
dure and the resulting chorioretinitis may play in these postoperative 
physiologic changes. Every ophthalmologist is familiar with the sponta- 
neous reattachment which occurs not uncommonly in cases of detachment 
during pregnancy. The physiologic changes which might be present 
during reattachment in such a case have never been studied, at least 
to my knowledge. It is permissible to assume that they have not been 
marked. In spite of this, one case in which operation was performed and 
the greatest defect in central macular color perception was shown was 
an instance of this condition. The detachment first appeared in the 


13. Edridge-Green, F. W.: The Physiology of Vision, London, G. Bell & 
Sons, Ltd., 1920, chap. 19. | 

14. Spaeth, E. B.: The Clinical Determination of the Light Threshold, Arch. 
Ophth. 11:462 (March) 1934. 
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fourth month of the seventh pregnancy. After a hysterectomy, the patient 
made an uneventful and rapid recovery from the detachment. Three 
months later she returned with a spontaneous redetachment of even 
greater degree. The eye was mildly myopic. The general physical con- 
dition was good. No improvement occurred with the usual forms of 
medical treatment. Surgical intervention resulted in satisfactory and 
complete anatomic reattachment. In consideration of these facts, it 
seems almost impossible to arrive at any conclusion. A further word 
in this connection is found at the end of the paper. 

The ophthalmologic appearance of the reattached retina is also 
interesting. Traumatic chorioretinitis incidental to surgical treatment 


Light Sense Threshold 


O15 | /o\/5| 20\25 





Time in minutes 


Fig. 5—Curves showing the threshold of light sense for the normal eye, and 
the eye in which retinal reattachment was effected in two patients. A shows 


values for the eyes on which operation has been performed; B, those for the 
normal eyes. 


is now classic and needs no elaborate description. According to the type 
of surgical intervention, these lesions are all roughly similar. Usually 
circular, with a tendency to coalesce, they show atrophy of the choroid 
and the retina, migration of pigment to the margin and slight depression, 
as seen with the Gullstrand binocular ophthalmoscope, and some show 
fine radial lines passing into the contiguous retina, similar to the lines 
from a jeweled sunburst brooch. These discrete lesions after a few 
months lose a large amount of their pigment, even in the more darkly 
pigmented fundi. They seem never to assume the pure white scleral 
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background so commonly observed in some other forms of atrophic 
chorioretinitis (fig. 6). Instead, the color is faint yellow or even pinkish. 
This is probably due to the cicatrix. Brown granules are not uncommon. 
The position of the lesions at the periphery of the retina causes a not 
unusual distortion of their outermost edges. When such a postoperative 
lesion coincides with a former retinal tear, the tear and the region of 
chorioretinitis have elevated rolled edges, and the areas of diathermy 
coagulation may include small patches of relatively normal-looking retina. 
Further, these regions may show a considerable number of dark pigment 
granules scattered about in the fairly normal-appearing contiguous retina. 
In no case in which treatment with diathermy was given did the recurrent 
holes occur which are seen occasionally after ignipuncture, recurrent as 
well as newly formed after the use of the cautery, nor in any case was 
the proliferating retinitis present which appears, it seems, as a result of 
hemorrhage and coagulation of the vitreous and of extensive chorio- 
retinitis, due to excessive necrosis of the sclera, retina and choroid. 
Proliferating retinitis was seen, but in each instance it had been present 
before surgical treatment was given. 

After further work with Verhoeff’s original technic '> for cathode 
galvanic puncture, recently advocated again by Vogt *® (for which he 
failed to give credit to the originator in his recent article), it will be 
interesting to compare the resulting ophthalmologic changes. Vogt has 
described the immediate appearance of the retina after treatment with 
electrolysis, but not the changes which do or may develop later. 

Other changes are a bit irregular and differ roughly, depending 
on the underlying etiology. They were seen sufficiently often, however, 
to make the following findings significant: In the cases in which 
choroiditis or uveitis predominated, new-formed blood vessels in the 
retina and a marked amount of opacities of the vitreous, large as well 
as fine and dustlike, were shown. Delicate retinal strands of a proliferat- 
ing character sometimes passed into the vitreous, and the retina was 
definitely pale with ironed-out details. Often it had irregular and 
vaguely defined areas of migrated pigment, not closely connected with 
the spots of adhesive chorioretinitis. In the cases in which myopia 
seemed to be a more probable agent (if it is a purely etiologic factor and 
not simply a necessary accompaniment ), striae retinae (unsuitably called 
at times retinitis striata) seemed to appear more frequently than in the 
preceding cases; the color of the retina was often pale yellow and 
continued so; opacities in the vitreous, as seen with the ophthalmoscope, 
were not as marked, but with the slit lamp one saw what may be called, 
for want of a better term, fragmentation of the fibers of the vitreous. 


15. Verhoeff, F. H.: Ophth. Rec. 26:10 (Jan.) 1917. 
16. Vogt, A.: Operative Treatment of Detachment of the Retina, Arch. Ophth. 
10:293 (Sept.) 1933. 











Fig. 6—Ophthalmoscopic appearance of the reattached retina of an eye with 
adhesive chorioretinitis. 
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Brown dots and granules were adherent to these fibers, and there was 
complete loss of the postlenticular space. Retinal striae seemed to pre- 
dominate above all other signs in cases of traumatic etiology as well as 
in all other types of cases. Naturally, the findings mentioned do not 
occur with unfailing regularity, but they have been observed as described. 

A word concerning the striae retinae is in order. Although they 
were first described by von Jager ** in 1869, Holden,’* in 1895, first 
expressed the opinion that they were due to organization of subretinal 
hemorrhages. This may be the reason that they seem to be more 
frequent in cases of traumatic detachment. (If so, a twofold theory 
of their formation is also necessary.) The consensus at present, accord- 
ing to Fuchs,?® de Schweinitiz,?° Slocum,” Leber ?? and many others, is 
that they are lines of choroidal and neuro-epithelial exudates or delimit- 
ing borders of fractional detachment, “lying like lines of débris,” to 
quote Anderson,”* “which mark the limits of the receding tides on the 
sands.” Slocum, in his illustrated description of a case of “retinitis 
striata,” ** gave a satisfactory presentation and rather logical conclusions. 
It is not at all strange that these retinal striae should be somewhat more 
frequent in traumatic (and long-standing) detachments, when the 
probable reason for their formation is considered. 

Postoperative opacities of the vitreous may increase to a great degree 
in some cases without much relationship to the etiologic factors. One 
wonders, properly, if they do not constitute a definite response, though 
secondary and late, to injury of the ciliary body. Two cases seem to 
illustrate this. In one case in a young man, a detachment resulting from 
uveitis occurred late after an uncomplicated linear extraction of the lens. 
Earlier, seclusio pupillae was shown, with cataracta complicata and a 
high degree of myopia. Enucleation of the other eye had been done a 
year before, because of phthisis bulbi. Surgical reattachment was 
achieved, but the vitreous was in a lamentable state—fragmentation 


17. von Jager, F.: Beitrage zur Pathologie des Auges, Vienna, Hof und 
Staatsdruckerei, 1869, plate 47; Ophthalmoskopischer Hand-Atlas, Vienna, F. 
Deuticke, 1870, p. 121, fig. 73. 

18. Holden, W.: Arch. Ophth. 24:147, 1895. 

19. Fuchs, Ernst: Diseases of the Eye, translated by E. V. L. Brown from 
the 15th German Edition, Philadelphia, J. B. Lippincott Company, 1933, p. 383. 

20. de Schweinitz, G. E.: Diseases of the Eye, ed. 10, Philadelphia, W. B. 
Saunders Company, 1924, pp. 505 and 515. 

21. Slocum, G., in Contributions to Ophthalmic Science, dedicated to Dr. 
Edward Jackson on his seventieth birthday, Menasha, Wis., 1926, p. 210. 

22. Leber, in von Graefe, E., and Saemisch, T.: Handbuch der gesamten 
Augenheilkunde, Leipzig, W. Engelmann, 1898-1900, vol. 1, p. 5; 693. 

23. Anderson, J. R.: Detachment of the Retina, London, Cambridge University 
Press, 1931, p. 8. 
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(though I am unwilling to express myself in this manner), large and 
dustlike opacities and poor visual acuity, even with the correction for 
aphakia. No traction bands appeared. Still, the patient was ambulatory 
and had decidedly improved from his earlier helpless condition. A year 
after surgical treatment he turned sharply and struck his face and eye 
rather severely against the side of a closed door. A few days later, 
without marked external signs of trauma, the vitreous showed the great- 
est disturbance that I have ever seen in any type of ophthalmologic con- 
dition, save massive hemorrhage in the vitreous. At the same time, as 
would be expected, the residual vision had decreased appreciably. 

The second case is a bit different. This was also an instance of 
detachment resulting from uveitis in a man of the same age. The right 
eye had been enucleated because of severe generalized ophthalmitis result- 
ing from trauma. Some time later the left eye showed active exudative 
central chorioretinitis with marked pigmentary changes. Some time 
after apparent quiescence a massive detachment of the inferior temporal 
quadrant of the retina slowly developed, involving the macula and 
peripheral part of the retina. Reattachment occurred after surgical 
treatment, with a fair return of the field, as judged by gross tests. 
Vision was 6/30 and was slightly paracentral or eccentric (fig. 3). The 
vitreous body was in good condition. One night this boy walked into 
the edge of an open door. He showed slightly more external traumatic 
reaction than appeared in the first case, but there were no changes in the 
vitreous. Within a few days, however, a flat detachment of the nasal 
half of the retina developed, which has remained unchanged for about 
ten months, showing neither progression nor recession. 

A third case, and one also rather illustrative of the etiology of retinal 
detachment, was an instance of aphakia in a 28 year old man, following 
uncomplicated linear extraction for traumatic cataract of ten years’ 
duration. The postoperative reaction of this man was stormy, with 
uveitis and descemetitis for from four to six weeks. The visual acuity 
before the detachment was 6/6 with the correction for aphakia. Three 
months after absolute quiescence in the eye operated on the patient had 
his head rocked rather severely in a minor automobile accident. Twenty- 
four hours later he noticed the marked contraction of the visual field 
in the aphakic eye, for which he returned to my office. Immediate 
surgical treatment resulted in complete reattachment and the return to 
6/7.5 corrected vision. At that time the vitreous showed beautifully 
the changes which Lindner has emphasized so positively in his recent 
lectures, viz., fragmentation, contraction of the vitreous body and a 
marked amount of aqueous humor in the vitreous chamber replacing 
the relatively lost vitreous. While this opinion is based only on con- 
sideration in retrospect, it seemed to me that after the surgical inter- 
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vention for detachment these changes were greatly increased, the further 
contraction of the remaining vitreous meaning further possibility of 
recurrence of the detachment and absolute necessity for the continua- 
tion of the use of pinhole glasses for a long time. As Lindner stated, 
when the patient has lost wholly the faculty of turning his eyes within 
the orbits and instead has developed the habit of turning his head, the 
use of these lenses may be discontinued. The glasses the patient is 
now wearing six months after surgical treatment consist of a balance 
lens for the aphakic eye and a lens with correction for ametropia for 
the other, both lenses being uniformly frosted save for a central circle 
1 cm. in diameter. The necessity for this prophylactic measure cannot 
be overemphasized. Further, from an etiologic standpoint, the case 
illustrates the relationship of the vitreous and retina which certainly is 
present. 

To be sure, while only ten needles were used in the surgical proce- 
dure in this case, the degree of postoperative chorioretinitis was the 
least which has appeared in any instance. No hole was observed. It 
seems that when surgical intervention can be confined to the proximity of 
the ora serrata the resulting damage to the retina is minimal. Probably 
this is due to the fact that at this point lies usually the greatest elevation 
of the retina; hence, the least amount of operative trauma is done 
to the more distantly placed retina. 

I regret that I have no knowledge of the late ophthalmoscopic 
changes in the more recent types of surgical treatment, especially that 
of trephine of the sclera and elevation of the choroid by a spatula and 
the subsequent subchoroidal infiltration of a solution of hydroxide. 
Undoubtedly, these observations will be presented in time. 

The literature and personal observations have shown so many degrees 
and phases of physiologic changes that one is rather at sea. Walker “* 
reported a case of remarkably few postoperative defects in light sense, as 
seen by testing the peripheral fields of the patient. Gonin ** (Kronfeld’s 
translation) stated that in cases of recent detachment “there barely 
remains a certain degree of retinal torpor in dim light, with lessened 
perception of color,” and further the anatomic reattachment of the 
retina after several months of detachment does not always mean the 


26 66 


return of useful vision.” Safat 27 and Kronfeld* reported cases of 
blindness for yellow and green persisting after surgical intervention, 
which were rather similar to the case of recurrence after pregnancy 
from the Peter Clinic. 


24. Walker, C. B., in discussion on Kronfeld.4 

25. Gonin, J.: Ann. d’ocul. 167:361 (May) 1930. 

26. Gonin, J.: Ann. d’ocul. 168:689 (Sept.) 1931. 

27. Safar, K.: Abhandlungen aus der Augenheilkunde und ihren Grenzge- 
bieten, Berlin, S. Karger, 1933, p. 16. 
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One well may wonder what will be presented in one’s cases in ten, 
fifteen or twenty years after successful surgical reattachment in the 
physiologic as well as in the.ophthalmoscopic field of investigation. 
Every ophthalmologist would like to agree with Safai?’ that visual 
improvement continues for one year and even two years after successful 
anatomic reattachment. Also, the last word in the surgical treatment 
of retinal detachment is still unspoken. 


1930 Chestnut Street. 





A SURVEY OF CASES OF SYMPATHETIC 
OPHTHALMIA OCCURRING IN NEW 
YORK STATE 


HAROLD H. JOY, M.D. 
SYRACUSE, N.Y. 


The relative infrequency of sympathetic ophthalmia demands that 
every case be reported so that all may profit from the experience of 
others. With this thought in mind a questionnaire was sent to the 471 
practicing ophthalmologists in New York state with the hope that an 
analysis might lead to some interesting observations. Of 212 (45 per 
cent) who replied 112 reported that they had never treated sympathetic 
ophthalmia, while 18 stated that they had observed cases but that 
their records were either lost or not accessible. Eighty-two physicians 
reported 158 cases of sympathetic disease, in 5 of which the condition 
was apparently sympathetic irritation, and in 2, uveitis due to some 
other cause. There were 151 cases in which the clinical diagnosis 
seemed reasonably certain. Fifteen physicians reported from 3 to 8 
cases each; 19 reported 2 each, and the remainder 1 each. Only 48 of 
the 126 enucleated exciting eyes were examined microscopically; in 5 
the condition proved doubtful, and in 2, not present, leaving 41 in 
which the diagnosis was confirmed by microscopic examination. 

Table 1 shows that 34 (92 per cent) occurred within the ten year 
period from 1925 to 1935: This compares with 65 per cent of the 
unconfirmed cases. Even if one assumes that the more recent cases 
are bound to predominate in returns from a questionnaire, these figures 
tend to show that sympathetic ophthalmia is not decreasing in fre- 
quency. Twenty-nine males and 9 females were affected. In 3 cases 
the sex was not stated. The age incidence (table 2) ranged from 3% 
to 77 years. Nine patients (22 per cent) were 12 years of age or 
younger. The periods of least incidence were those from 13 to 20 
and from 31 to 50 years. 

The exciting causes are shown in table 3. In 26 patients (63.5 per 
cent) sympathetic ophthalmia followed a perforating wound usually 
involving the uveal tract. In 8 patients (19.5 per cent) it resulted 
from an intra-ocular operation; in 5 of these (12.2 per cent) the 
operation was a cataract extraction. In 4 patients (9.8 per cent) 
the sympathetic involvement followed a nonperforating injury. In the 


Read at the meeting of the Medical Society of the State of New York, Albany, 
N. Y., May 14, 1935. 
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remaining 3 patients the condition was attributed, respectively, to a 
perforating corneal ulcer (2.5 per cent), phthisis bulbi following measles 
(2.5 per cent) and a necrotic sarcoma of the choroid (2.5 per cent). 
The interval between injury and the onset of sympathetic inflam- 
mation (table 4) ranged from nine days to forty-eight years. In only 
1 patient was it less than three weeks. In 16 patients the period was 
from three weeks to two months and in 12 from three months to one 
year. It is quite unusual that 7 cases (table 5) were reported in which 
the interval was from five to forty-eight years. However, in 2 of these 
there is a question of the true interval. In 1 patient a fragment of 
steel had been in the lens for six years, producing a low grade uveitis 


TasL_eE 1.—Chronological Incidence 


1910 to 1915 1915 to 1920 1920 to 1925 1925 to 1930 1930 to 1935 No Report 
1 1 1 10 24 4 


TABLE 2.—Incidence According to Sex and Age 


Age, Years 


11-20 21-30. 31-40 41-50 51-60 61-77 
2 9 2 
1 0 





aa 


TABLE 3.—Exciting Cause 





Perforating trauma 63.5 
Intra-ocular operations 19.5 

Cataract extraction ps 3 
Nonperforating trauma 
Perforating corneal ulcer 
Phthisis bulbi following measles 
Sarcoma of choroid 


i i wm OO DO 


with secondary glaucoma. The steel was removed with the lens in 
capsule, and this operation was followed seven weeks later by sym- 
pathetic inflammation in the fellow eye. Another patient had recur- 
rent plastic iridocyclitis and secondary glaucoma forty-eight years after 
a perforating injury. Sympathetic ophthalmia followed nine days after 
enucleation with a gold ball implant, which may have been a factor in 
producing the disease. A case of perforating corneal ulcer is inter- 
esting in that the exciting eye had been quiet for seventeen years when 
iridocylitis developed, and the other eye became involved. In a patient 
with phthisis bulbi following measles sympathetic inflammation occurred 
eleven years later. A patient whose eye was gored by the horn of a 
bull began to have accommodative and visual symptoms twenty-four 
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years afterward, while another who received a gunshot injury appeared 
twenty years later with beginning involvement of the fellow eye. 

The course was severe in 25 cases (62.5 per cent), moderate in 6 
(15 per cent) and mild in 9 (22.5 per cent). The duration (table 6) 
ranged from two weeks to two years. 
a course of less than three months; in 2 it was unusually short—two 


and three weeks, respectively. 





In 11 patients the disease ran 


In 9 patients the duration was from 





three to six months, and in 7, from six months to two years. In 3 
TABLE 4.—Interval Between Injury and Onset 
Interval Cases Per Cent 
i iaeliarey. och psacerel alee > Set aE Neb aon ene wade eID TEaoine e aaa e 1 2.8 
as. DSacgoereay erp eetrwiene oar ie somprede res caavn ceeets 16 44.4 
id ni ence'vvibicakse wi audinnkadekiengtiaaeone 6wanieataneieeds 12 33.3 
ENDS 6. :ucd'a <-cxyib-nce CREM R EMEA ON Aree RETO OREL Seals ereeaie eur anes 7 19.4 
Ba 55505560 so iea/nic Seah eee wae eis ta hk asin camel nene ae asemaaee 5 seas 


TaBLe 5.—Cases in Which There Was a Long Interval Between Injury and Onset 





Age 
of 
Pa- Condition of 
tient Sex Exciting Cause Exciting Eye Interval Course Duration End-Result 
27M _ Ojilfrom pressure Steel in lens, uveitis, 6 yrs. Severe iwks. 20/15 
gun 6 yrs. before secondary glau- 7 wks. 
coma; steel removed 
with lens in 
capsule 
6O M Perforating wood Iridocyclitis, secon- 48 yrs. Severe 10 mos. No perception 
48 yrs. before dary glaucoma; 9 days of light 
enucleation with 
gold ball implant 
41 M __sC~Perforating cor- Adherent leukoma, 17 yrs. Severe 6mos. No perception 
neal ulcer17 years iridocyclitis of light 
before 
12 M Measles 11 years Phthisis bulbi 11 yrs. Severe 4mos. No perception 
before of light 
32 M Gored by horn Phthisis bulbi 24 yrs. Mild ? Good vision 
of bull 24 yrs. (bone formation at 
before posterior pole) 
45 M Gunshot wound 20 _ Iridocyclitis, dislo- ‘20 yrs. Mod- 6wks. 20/15 
years before cated lens, de- erate 
creased tension 
45 F ? Iridocyclitis 5 yrs. Mild 


? Good vision 


patients the disease had run its course when first observed, and in t 
it was still active at the time of the report. 

The final vision is shown in table 7. Of 15 patients with useful 
sight all except 2 had vision of 20/40 or better. In 59.4 per cent the 
vision was 3/200 or less. Comparison with 74 cases in which the diag- 
nosis was not confirmed by microscopic examination suggests that there 
were instances of incorrect diagnosis in the latter group. 

The multiplicity of therapeutic agents used makes an analysis of 
treatment difficult and of little value as there is no definite relationship 
between any particular course of treatment and the ultimate outcome. 
Treatment in 61 per cent of 151 cases included large doses of salicylates 
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(46 per cent) or of acetylsalicylic acid (15 per cent) in combination 
with injections of foreign proteins. Mercury inunctions, potassium 
iodide and pilocarpine hydrochloride (to produce sweats), either alone 
or in combination, was used in 75 per cent of the cases. Intravenous 
therapy was used in 12 instances—i. e., arsenicals in 7, salicylates in 2, 
typhoid vaccine in 2 and dextrose in 1. Other therapeutic agents 
reported used were diphtheria antitoxin, autohemotherapy, hyperpyrexia, 
erysipelas and prodigiosus toxins (Coley) vaccine, tuberculin, thyroid 
extract, transfusions, iodo-ethylthioninamine, the mercury vapor arc in 
quartz, tetanus antitoxin, uveal pigment and cod liver oil. Local treat- 
ment uniformly consisted mainly of mydriatics and hot or cold applica- 
tions. Many of the reports showed careful elimination of foci of infec- 
tion as well as examination by means of Wassermann and tuberculin 
tests. 
TABLE 6.—Duration 





Period Per Cent 
7.4 
33.3 
33.3 
26.0 
Still active ees 


oo oR cae hc ay a'eergarere aiace ed Veledive two tauren 
No report 





TABLE 7.—Final Vision 








Condition Confirmed by Condition Not Studied 
Microscopie Examination Microscopically 
A = = 





Final Vision “Cases Per Cent - : Cases Per Cent — 


No perception of light 45.9 25.7 
Perception of light-3/200............... 5 13.5 18.9 
20/200-20/15 55.4 
No report ae 





The prophylactic value of enucleation is greatest immediately after 
the injury, and it diminishes markedly with lapse of time. Dor? main- 
tains that if enucleation is delayed as long as two weeks its effect is 
invariably lost, and the present series seems to confirm his contention 
(table 8). Six exciting eyes (14.6 per cent) were removed before any 
signs of sympathetic inflammation were noted in the fellow eyes. In 
only 1 instance was the period between injury and enucleation as short 
as two weeks, and in this one the disease ran a short mild course ending 
with vision of 20/15. In the other 5 cases in which the interval was 
twenty-six days or longer the condition was moderate or severe and 
of long duration, and resulted in blindness. The interval between 


1. Dor, L.: Nouvelle échelle optométrique internationale, Arch. d’opht. 48: 
484 (July) 1931. 
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enucleation and involvement of the fellow eye ranged from two days to 
two months, and in only 2 of the 6 cases was it less than two weeks. 
Woods and Little ? concluded from their series that sympathetic inflam- 
mation may be feared for at least two weeks after removal of the 
exciting eye. The statistics presented in this paper indicate that the 
period may be as long as two months. 

It is generally agreed that enucleation has little or no effect after 
sympathetic ophthalmia is established, and there are some who feel 


TABLE 8.—Cases Occurring Subsequent to Enucleation of Exciting Eye 








Interval 
Interval Be- Interval 
Between tween Be- 


Age Injury Enucle- tween 
of and ation Injury 
Pa- Exciting Subsequent Enuclea- and and 
tient Sex Cause Course tion Onset Onset Course Duration Final Vision 
29 ie... ern tre 2wks. 4wks. 6wks. Mild 39 days 20/15 
of sclera 
20 ¥F Trauma Uveitis, 26days 2days 4wks. Severe 4mos. No perception 
cataract of light 
64 M Cataract Iritis, updrawn 27 days 2wks. 41 days Mod- 2yrs. Perception of 
extraction pupil, lens mass erate hand move- 
in pupil ments 


~1 
>) 


Perforating Uveitis,2intra- 3mos. 2mos. imos. Severe 20mos. Perception of 
flying metal ocular foreign light 
bodies found 


after enucleation 
68 F Cataract Plastic uveitis 5mos. 1mo. 6mos. Mod- 18mos. No perception 
extraction erate of light 
60 M Perforating Plastic uveitis, 48 yrs. 9 days 48 yrs. Severe 10mos. No perception 
wound secondary 9 days of light 
glaucoma 





TABLE 9.—Comparison of the Results in Cases in Which the Exciting Eye Was 
Enucleated with the Results in Those in Which It Was Not 








Percentage in Which Final Vision Was Given 
= 





= 
Perception 
No Perception of Light 20/200 to 
Group Cases of Light to 8/200 20/15 
Exciting eye was enucleated......... 126 85.1 13.8 51.1 
Ce eee 23 
Vision im better eye............5...- 15.8 31.6 52.6 
Vision in sympathizing eye......... 42.1 21.1 36.8 





that its value is exaggerated even when it is done early. Table 9 com- 
pares the final vision in 126 patients (including 41 whose condition 
was proved to be sympathetic ophthalmia) in whom the exciting eye 
was removed with that in 23 patients in whom there was no enucleation. 
The favorable comparison in the cases in which the exciting eye was 
not enucleated is due to retention of vision in the exciting eye in 5 
instances. If one considers only the sympathizing eye one finds 


2. Woods, A. C., and Little, M. F.: Uveal Pigment: Hypersensitivity and 
Therapeusis, Arch. Ophth. 9:200 (Feb.) 1933. 
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better visual results in the cases in which the exciting eye was enucleated. 
The figures indicate that removal of the exciting eye favorably influences 
the ultimate result in the sympathizing eye. 

Nonperforating trauma as a cause of sympathetic ophthalmia is usu- 
ally viewed with suspicion, and the percentage of cases caused by it in 
this series is unusually high (9.8 per cent). Of the 4 cases reported 
(table 10) 2 resulted from airgun injuries in children. The chief char- 
acteristic in each was hyphemia. The conjunctiva and cornea were intact, 
and there was no rupture of the sclera. In 1 case the hyphemia persisted 
for ten months, while in the other a low grade uveitis with hypotony 
developed. After periods of one year and of five months, respectively, 
the fellow eye became involved. In the third case there was a sub- 
conjunctival scleral rupture 10 mm. in length with no demonstrable 


TABLE 10.—Cases Resulting from Nonperforating Injuries 





Condition of Exciting Eye 





Age r _ 
of At Onset of 

Pa- Exciting When First Sympathizing 

tient Sex Cause Observed Ophthalmia Course Duration Final Vision 


8 M B.B. Hyphemia Low grade . Mild 10 wks. No perception 
bullet uveitis of light 


ll M B.B. Hyphemia Hyphemia for ; No perception 
bullet 10 mos. of light 


30 M Contusion Scleral rupture, Ciliary conges- . Mild 3wks. 20/201 yr. 
cloudy cornea, tion, persistent later 
hyphemia, per- hyphemia, kera- 
ception of light titis punctata, 

decreased tension, 
faint perception 
of light 


M Baseball Iridodialysis, Low grade irido- 3mos. Severe 6mos. 20/152 yrs. 
intra-ocular cyclitis, keratitis 7 wks. later 
hemorrhage; punctata 
iridodialysis 
repaired 5 weeks 
after injury 





break in the conjunctiva. The anterior chamber was filled with blood, 
and vision was reduced to perception of light. The hyphemia persisted, 
and the globe became soft. Five weeks after the injury a mild attack 
of sympathetic inflammation occurred. The exciting cause in the fourth 
case may be open to question. The patient was struck by a baseball 
resulting in iridodialysis and intra-ocular hemorrhage but no rupture. 
The iridodialysis was repaired by the Key method five weeks after the 
injury. This was followed by a low grade iridocyclitis with keratitis 
punctata. Three months after the injury and seven weeks after the 
operation the fellow eye became affected with sympathetic disease. 
While the first 3 cases demonstrate the appearance of sympathetic oph- 
thalmia as the result of nonperforating trauma, the last is less con- 
vincing, as the operation may have been the exciting cause or at least 
a contributing factor. In all 4 cases hyphemia was a prominent feature. 
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The menace of sympathetic ophthalmia is ever present after intra- 
ocular surgical operations, particularly cataract extractions. Five of 
the 8 postoperative cases in this series were attributed to cataract extrac- 
tions (table 11). One patient had a hypermature cataract, one had 
chronic simple glaucoma and complicated cataract, and another was 
highly myopic. The interval between operation and involvement of the 
fellow eye varied from one to six months and the duration from three 
months to two years. Two cases were severe and 3 moderate. Four 
of the 5 cases resulted in loss of the perception of light, and in the 


TABLE 11.—Postoperative Cases 


Age 
of 
Pa- Postoperative 
tient Sex Complication ourse Interval Course Duration Final Vision 
67 M Complicated Iridocyclitis, bullous 30 days Moderate 3 mos. No perception 
cataract keratitis 6 weeks of light 
simple after operation 
glaucoma 
64 M Hypermature Uveitis, updrawn 41 days Moderate 2yrs. Perception of 
cataract pupii with lens hand move- 
Inass in pupil ments 
? ? : 6-10 Severe ? No perception 
wks. of light 
Fa) F High Plastic uveitis, exu- 3 mos. Severe ? No perception 
myopia date, secondary of light 
glaucoma 
68 MD. J Asttasethewebta Low grade plastic 6 mos. Moderate 18 mos. No perception 
uveitis of light 


TaBLe 12.—Comparison of Final Vision in Confirmed and Nonconfirmed Cases 
Resulting from Cataract Extractions 





Condition Confirmed 
by Microscopic Condition Not Studied 


Examination Microscopically 
a eg se os SET RMR RR 
Final Vision Cases Per Cent Cases Per Cent 
ee a a ER eee ea 4 80 10 58.8 
I GE BOE GE FI ois tine io ccciewsreccsties 1 20 2 . 11.8 
DOPE ease Sone ediwgee chew aun skielsnewd 0 0 5 29.4 
5 17 


fifth vision was reduced to perception of hand motion. The results 
in these few cases indicate that sympathetic ophthalmia due to cataract 
extraction is unusually violent, as maintained by Hambresin* and 
others. Table 12 compares the final vision in these cases with that in 
17 cases resulting from cataract extractions in which the exciting eye 
was not examined microscopically, again suggesting that there were 
instances of incorrect diagnosis in the latter group. 

In seven of the 17 unconfirmed cases the exciting eye was not 
removed, and in all but 2 of these vision in the sympathizing eye was 


3. Hambresin, M. L.: Bull. Soc. belge d’opht., Nov. 25, 1928, p. 107. 
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completely lost, 1 patient retaining vision of 20/30 and the other ability 
to see fingers at 3 feet (7.6 cm.). Of 4 patients retaining vision in 
the exciting eye 1 had vision of 20/100, 1 of hand motion and 2 of 
light. 

Sympathetic disease in children is usually severe and the outcome 
unfavorable (table 13). Nine patients (22 per cent) in this series 
were 12 years of age or younger. In 5 the course was severe; in 1, 
moderate; in 2, mild, and in 1 it was not reported. Only 2 patients 
retained useful vision—20/40 and 20/20, respectively. This shows a 
marked contrast to 21 unconfirmed cases in children 15 years of age 
or younger, once more suggesting mistaken diagnosis. 


SUMMARY AND CONCLUSIONS 


Sympathetic ophthalmia occurs less frequently than its diagnosis, 
since uveitis due to other causes, especially that due to tuberculosis, may 
give a similar clinical picture. A routine microscopic examination of 


TABLE 13.—Comparison of Final Vision in Confirmed and Nonconfirmed Cases 
in Children 








Condition Confirmed 

by Microscopic Condition Not Studied 
Examination Microscopically 

¢ *~ on we — 

Final Vision Cases Per Cent Cases Per Cent 

No perception of light 44.4 4 19 
3/200 or less 3 33.3 4 19 
20/200-20/15 2 22.2 13 62 


21 





the enucleated exciting eye is indicated if only for its statistical value. 
In this series of 151 cases in which the clinical features of sympathetic 
ophthalmia were present 126 exciting eyes were enucleated; 48 were 
examined microscopically, and in all but 7 the diagnosis was confirmed. 
The 41 cases in which the diagnosis was established showed a higher 
percentage of final visual defects than did the cases in which no micro- 
scopic examination was made. This raises the question of correct diag- 
nosis which pathologic examination would have eliminated. 

Analysis of the 41 confirmed cases indicates that : 

1. The frequency of sympathetic ophthalmia is not decreasing. 

2. Nonperforating trauma may not be a rare exciting cause. 


3. Sympathetic ophthalmia due to cataract extraction is unusually 
violent and the prognosis grave. 


4. The interval between injury to the exciting eye and the onset 
of sympathetic inflammation may vary from nine days to twenty-four 
years, or possibly to forty-eight vears. 
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5. Sympathetic ophthalmia may be feared for at least two months 
after enucleation of the exciting eye. 


6. Removal of the exciting eye before the onset of sympathetic 
inflammation does not favorably influence the ultimate outcome if the 
enucleation is delayed twenty-six days or more after the injury. 


7. Sympathetic ophthalmia in children is unusually severe and the 
outcome unfavorable. 

Comparison of 126 cases (41 of which were confirmed) in which 
the exciting eye was removed with 23 cases in which there was no 
enucleation indicates that removal of the exciting eye favorably influ- 
ences the ultimate outcome in the sympathizing eye. 








ALBRECHT von GRAEFE, FOUNDER OF MODERN 
OPHTHALMOLOGY 


HIS LIFE AND WORKS 


CHARLES A. PERERA, M.D. 
Resident in Ophthalmology, Institute of Ophthalmology, Presbyterian Hospital 
NEW YORK 


Albrecht von Graefe, the son of Carl Ferdinand von Graefe and 
Auguste von Alte, was born in Berlin in the family summer house, 
“Finkenheerd,” on May 22, 1828. His father, one of the founders of 
German surgery, director of the surgical clinic of the University of 
Berlin and author of many important surgical works, was held in high 
esteem by the royal family and would have gained greater renown save 
for two reasons—his early and untimely death in 1840 and the fact 
that the great Dieffenbach was his successor. To Albrecht’s mother 
fell the task of bringing up her five children. 

The youthful Albrecht spent his boyhood in the spacious family 
mansion at 48 Behrenstrasse during the winter and at the summer 
cottage during the warmer months of the year. He received instruction 
at home from private tutors and then entered the French gymnasium, 
where, together with his two brothers, he attained proficiency in the 
French language. In a report from Director Kramer concerning his 
young pupil, one learns of von Graefe’s intense interest in his studies. 
He was ready to enter the University of Berlin in the autumn of 1843. 

There he studied logic and philosophy under Hegel’s follower Karl 
Ludwig Michelet and applied himself with zeal and thoroughness to 
the natural sciences. The medical faculty at that time was noteworthy, 
including Johannes Miiller, Schonlein, Dieffenbach and Juengken, as 
well as some of the younger men who were to reform the sciences— 
Emil du Bois Reymond, Ludwig Traube, Robert Remak, Rudolf 
Virchow and Ernst von Briicke. Johannes Miller, the “Olympian,” 
taught von Graefe descriptive human anatomy, comparative anatomy 
and embryology, pathologic anatomy and, together with Friederich 
Schlemm, the art of dissection. Johannes Lucas Schonlein delivered 
instruction in special medical theory and therapeutics, while Johannes 
Christian Juengken was his teacher in surgery and ophthalmology. He 
obtained clinical instruction in internal medicine from Moritz Romberg 
and in surgery from the creative and clever Johann Friedrich Dieffen- 
bach. Among the younger teachers, von Graefe was captivated by 
Virchow. 


From the Department of Ophthalmology, Columbia University. 
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During these years fortune smiled on the young Albrecht. His 
health was excellent, his life at home happy and his circumstances 
prosperous. He aroused the love and admiration of his teachers and 
the esteem of his classmates. He had the faculty of gaining and holding 
friendships. 

On Aug. 21, 1847, he received his doctor’s degree from the hands 
of Johannes Miiller. His thesis, “De bromo ejusque praecipuis 
praeparatis,” dealt with chemistry, physiology and therapeutics and con- 
tained some descriptions of original experiments. In the winter of 
1847-1848, he passed the state medical examination and in the following 
summer the examination on midwifery, which at that time was separate. 
During that year he published a pamphlet entitled “On Tannin as a 
Remedy in Cholera,” of which he was afterward very proud. 

His student days were spent in his native city, Berlin, but he had 
the good fortune, because of his family’s station and wealth, to travel 
abroad for further studies. In these he made good use of his oppor- 
tunities. First he journeyed to Prague, where he studied with von 
Jaksch, Ditterich, Pitha and, above all, with Ferdinand von Arlt. The 
latter really introduced von Graefe to the study of ocular diseases and 
surgery, and the brilliant young doctor soon decided to devote himself 
to ophthalmology. 

In the winter of 1848-1849, he went to Paris, where his command 
of the French tongue stood him in good stead. He was already so 
well qualified to judge his teachers that he devoted his time only to 
the ablest men—Philippe Ricord, Armand Trousseau and Claude Ber- 
nard. With the latter he studied experimental physiology in the 
Collége de France, employing himself with sections of intracranial 
nerves and with the ocular muscles. Above all he sought Julius Sichel 
from Frankfort-on-Main, founder in 1832 of the first ophthalmologic 
clinic of Paris, and Louis Auguste Desmarres, the former’s pupil and 
competitor and founder of the modern French school of ophthalmology. 
From these two teachers von Graefe learned a great deal about the 
therapy of ocular diseases, having frequent opportunities to operate. 
His decision to devote his life to the practice and teaching of ophthal- 
mology was then fixed. 

From Paris Graefe journeyed in the winter of 1849-1850 to Vienna, 
where the medical faculty and teaching facilities were at that time 
unparalleled. In order to round off his medical knowledge, he studied 
with Rokitansky, Bednar, Heschl, Wedl, Briicke, Oppolzer, Bamberger, 
Schuh, Hebra and Siegmund. He spoke highly of Brticke’s lectures 
on physiology. It is remarkable that he found time to busy himself 
with diseases of the eye under Friedrich Jager and his son Eduard. 
They recognized Graefe’s talents and placed at his disposal not only 
their clinical material but also their private patients. Eduard Jager 
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dedicated his book “Ueber Star und Star-Operation” (Vienna, 1854) to 
his friend Albrecht von Graefe. 

Von Graefe’s fame as a teacher and lecturer began in Vienna at 
that time. A group of young doctors who were studying ophthalmology 
asked him to give them evening talks on the theory of diseases of the 
eye. He gladly complied in order to gain practice in speaking and to 
learn through teaching. The lectures he gave were taken down from 
dictation. 

In the middle of July 1850 he left Vienna and went to Prague to 
stay with Arlt for two weeks, attending numerous operations for 
cataract. From there he went to Berlin for a short time and then 
journeyed to London. There he was on good terms with the most 
famous English ophthalmologists of the day, William Bowman and 
George Critchett. From London he traveled to Glasgow to visit William 
Mackenzie, author of a well known textbook, and to Dublin to visit 
William R. W. Wilde. From there he hastened to Monte Rosa in his 
beloved Alps and thence back to Berlin, where he established himself 
as an ophthalmologist. 

So, on Nov. 1, 1850, Albrecht von Graefe returned to his native 
city after two years of travel. His newly established practice developed, 
not as a result of family influences and the renown of his father, but 
because of his own genius and industry. At that time Berlin’s ophthal- 
mologic needs appeared to be satisfied by Juengken, professor of surgery 
and ophthalmology at the University of Berlin since 1834 and director 
of the Charité hospital since 1840, together with his assistants. Also, 
assistant professor Ludwig Boehm, author of a valuable book entitled 
“Squint and Tenotomy” (1845), had to be considered as a competitor. 

Therefore, von Graefe had to begin in a small way. He rented a 
plain apartment on the second story of a small house on the Behrenstrasse, 
where poor patients could receive free treatment. To that were added 
two very simple rooms and a few beds. That was the modest beginning 
of the Graefe Clinic, destined in less than ten years to ibe without rival 
throughout the whole world. It was located in those humble quarters 
for over a year, until the Berlin doctors and rich citizens had recognized 
the young oculist’s work. Then von Graefe rented a larger dwelling, 
“Unter den Linden,” and transferred the hospital and clinic to that 
house at 46 Karlstrasse, where both remained until his death and where 
now a simple tablet announces to the observant visitor: “Hier wirkte 
1852 bis 1870 Dr. Albrecht von Graefe.” Julius Hirschberg spoke of 
the location of the Graefe Clinic many years later, describing the view 
from his offices over the river Spree, a wooden bridge and a great 
lumberyard on the opposite bank of the river. 

In August of the following year two great ophthalmologists met 
and the occasion was recorded by Donders in his introductory address 
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on the life of von Graefe at the presentation of the first Graefe Medal 
to Hermann von Helmholtz in 1866 as follows: 


In August 1851, at the first International Congress, chance threw von Graefe 
and myself together in London. I had already enjoyed there for some days the 
companionship of Friedrich Jager, when one morning a young man in Alpine 
costume rushed into Guthrie’s ophthalmologic hospital—he had reached London 
but about two and a half hours before—and threw himself into Jager’s arms. 
With the words, “You are made for each other,” the latter [Jager] literally threw 
him [von Graefe] into mine. And he was not mistaken. From early morning 
when, on our way to Moorfields Hospital, we took our modest breakfast in Oxford 
Street among the workmen going to their work, till late evening, when we grate- 
fully quitted the hospitable home of our friend, William Bowman, we remained 
inseparably united in common objects of pursuits. Von Graefe was my guide in 


practical work, . . . and I again could impart to him much from the physi- 
ologic side. 


Von Graefe’s modesty and reserve are evinced by the absence of 
mention of his name in the first three volumes of Goeschen’s deutsche 
Klintk, the medical weekly paper which contained the most accurate 
chronicle of Berlin’s medical life from 1850 to 1860. The volume for 
1853 contains his lectures on prismatic glasses and on the operation for 
squint, as well as observations and reports from his clinic. 


The bare details of this period of his life are sketchily depicted in 
the faithful biography by Michaelis. The author states that von Graefe 
devoted his mornings to private consultations, operations and the clinic; 
then after lunch, to physiologic studies, and evenings after hospital 
visits, to scientific investigations. Later he adopted a different schedule 
to which he thereafter adhered: during the mornings he devoted himself 
to literary pursuits, then lectures, hospital visits and occasional consul- 
tations in the city; after lunch, work in the outpatient department and 
operations, and in the evening, consultations for private patients fol- 
lowed by a visit to the hospital and finally a short period of recreation 
with friends. It was obvious that such a routine must have weakened 
him and paved the way for his later years of illness. During his 
vacation periods he took trips with his mother to Paris, the Swiss Alps, 
Italy and Greece, often visiting his brothers and sisters. 


In the autumn of 1852 Graefe qualified as Privatdocent der Chirurgie 
und Augenheilkunde in the medical faculty of the University of Berlin, 
with a treatise entitled “On the Action of the Ocular Muscles.” His 
bond with the University was for a long time a very loose one. An 
edict existed which prohibited a privatdocent from posting a notice of 
his course unless he was in charge of a clinic. Since von Graefe was 
unable to obtain a repeal of the ruling, he devoted his time to teaching 
the doctors who flocked to hear him from all parts of the world. Few- 
medical students attended his clinics at that time. 
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One of his enthusiastic hearers in 1854 was Adolph Weber of 
Darmstadt, who at the fiftieth anniversary of the founding of the Graefe 
school said in 1907: 


In the autumn of 1854 a number of approximately equal-aged foreign doctors 
found themselves together in the Graefe Clinic. (Native students stayed away 
because of the narrow-minded edict of the Prussian board of education.) At 
first it was the intention of most of them, as it was mine, to visit the clinics 
of Langenbeck, Schénlein, Romberg, Traube and others and also the private 
ophthalmologic clinic of the promising young dozent. Only a few days passed 
until we were all waiting impatiently for the opening of the doors of the Graefe 
Clinic and remained there, giving up our visits to the other clinics. We were 
held there as though by a spell. The mass of new facts and unusual sights, 
presented in an ingenious fashion and with glowing inspiration, were a revelation. 
Other clinics paled in comparison; and many of us who had gone to Berlin for 
further education as doctors of medicine, surgery and obstetrics, changed suddenly 
into ophthalmologists. 


The followers of von Graefe’s teachings spread his fame throughout 
the world by word of mouth and in their writings. His remarkable 
ability as a teacher was one of the greatest factors in the development 
of modern ophthalmology. At first von Graefe continued to give some 
theoretical lectures, of which Horner spoke with admiration, but soon 
he restricted himself to the clinic, and capable assistants were entrusted 
with the different courses. How fundamentally von Graefe strove to 
teach ophthalmology to the doctors who thronged to hear him can be 
seen in the following announcement in Goeschen’s deutsche Klinik:? 


The course of teaching jin the ophthalmologic clinic of Dr. von Graefe begins 
on November 12; for the current winter semester the following lectures are 
scheduled—1. Anatomy and Histology of the Eye, Dr. Liebreich. 2. Comparative 
Anatomy and Embryology of the Eye, Dr. August Miiller. 3. Dioptrics of the 
Eye, Dr. Zehender. 4. The Theory of Diseases of the Eye and Their Treatment, 
Dr. von Graefe—Monday, Tuesday, Thursday, Friday—9 to 10 a. m. 5. Clinic 
on Diseases of the Eye, Dr. von Graefe—restricted—Monday, Wednesday, Satur- 
day—10 to 12 a. m. 6. Clinic on Diseases of the Eye, Dr. Eduard Michaelis. 
7. Exercises in the Microscopic Examination of the Eye, Dr. Liebreich. 8. 
Ophthalmologic Exercises, Dr. Liebreich. 9. Surgical Exercises, Dr. Albrecht 
von Graefe. 


The true turning point of Graefe’s scientific life did not follow so 
much the establishment of his clinic in 1852 as it did the publication of 
the first volume of his Archiv fiir Ophthalmologie in 1854. By that 
step, at one stroke, the 26 year old doctor put himself at the head of 
all living ophthalmologists. In the introduction of that work he 
emphasized the need of ophthalmology for a literary organ, because of 
the increasing number of anatomic, physiologic and pathologic investiga- 


- tions and, above all, because of the discovery of the ophthalmoscope, by 


1. Goeschen’s deutsche Klinik 7:510, 1855. 
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which Helmholtz opened up a vast new field for further observations. 
The first number of the Archiv, containing 480 pages, the majority of 
which were written by the young editor, was amazing for its scope and 
importance. Its pages included three classic treatises of von Graefe’s, 
one on the action of the oblique muscles, another on diplopia after 
operations for squint and the third on diphtheritic conjunctivitis and 
the application and use of caustics. In August of the same year he 
was joined in his editorship by two famous professors, Arlt of Vienna 
and Donders of Utrecht. The volumes of that journal contained most 
of the important contributions to the modern development of ophthal- 
mology, especially Graefe’s own works. In the Archiv, which he 
directed up to the sixteenth volume (1870), he published 2,500 pages 
of printed material, largely based on the facts of his own observations 
and not padded with literary digressions and discussions. In only a 
few papers, i. e., those on the use of the pressure bandage and on 
modified linear extraction, did he include any appreciable amount of 
historical data. 

Von Graefe was incessantly beseiged by persons seeking help. Aside 
from his vacation trips, he found freedom from interruption to dictate 
his scientific works only in the early hours of the morning. Some time 
during the middle of August he usually went to Wurzburg to see 
patients and to operate. From there he would proceed to Heidelberg 
to meet his students and friends and to discuss the problems and 
progress of ophthalmology. Then he went to Switzerland, in his early 
years to Monte Rosa in the high Alps and later (after 1862), because 
of his health, to Heiden in the canton of Appenzell. Even there he 
could not escape from sick people and conducted a limited and formal 
clinic of upper class patients from all over the world. After three or 
four weeks he usually went to Paris, where he lodged at the 
“Badenerhof” on the Boulevard des Italiens. There, too, he was con- 
sulted by patients, although he had an opportunity to enjoy the beautiful 
October weather. In November he would journey back to Berlin. 

His appointment as assistant professor at the University of Berlin 
in 1857 made no essential change in his routine activities or in his firmly 
fixed position in Berlin’s society. 

The remainder of his life can be divided into three periods, which 
were marked by the following events: 


1. His discovery of the possibility of curing glaucoma by iridectomy, 
a report of which was published in 1857. At the first International 
Congress of Ophthalmologists at Brussels in the fall of that year, his 
earnest and brilliant report evoked a storm of applause from the leading 
scientists of the world. Hirschberg claimed that this operation was 
Graefe’s masterpiece, just as “Faust” was Goethe’s. Von Graefe 
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busied himself incessantly with the healing powers of iridectomy. A 
report on its effects in cases of chronic iritis and iridochoroiditis had 
been published in 1856. His work on the pathology and treatment of 
glaucoma in 1869 was his last great achievement. 

2. His engagement to Anna Grafin Knuth (born on March 15, 
1842, in Fredericksborg, Denmark) early in 1861. The wedding was 
planned for the beginning of the winter. 


3. The onset of the tragic illness which brought von Graefe to the 
brink of the grave and shattered his health. While he was on a vacation 
trip in the fall of 1861 in Baden-Baden, tuberculous pleurisy developed. 
Under the ministrations of Dr. Miller of Baden-Baden, Professor 
Friedreich from Heidelberg and his old friend Professor Traube of 
Berlin and under the tender nursing care of his two sisters, his bride- 
to-be and his boyhood friend Dr. Arndt, the course of the disease was 
halted. 

After a winter’s sojourn in Nice, where he regained his strength, he 
returned to Berlin to resume his former activities. On June 7, 1862, 
he was quietly married in the little church of “Sacrow bei Potsdam,” 
which the art-loving king Frederick William IV had had built in a 
romantic spot on the bank of the Havel. The wedding ceremony was 
conducted by von Graefe’s friend Pastor Dilthy. Visitors to Graefe’s 
home were reminded of this happy event by a beautiful porcelain vase 
containing a picture of the church—a gift of the royal family. 

Several full and happy years were ahead of him. Honors showered 
on him from abroad, and peace and joy filled his home. His charming 
wife devoted herself to him, subordinating her wishes to his desires. 
Since he disliked to write, Frau von Graefe often wrote while he 
dictated or copied his scribbled notes until he obtained a secretary. She 
bore him five children in the short eight years of their married life. 
Von Graefe was very proud of his children and was always only too 
eager to display them to his friends. The second child died at the age 
of 6 months and the last child, a son, born on July 2, 1869, at Inselbad 
in Westphalia, lived for only a few days. Von Graefe’s grief at these 
losses cast a shadow over his life. 

In his personal tastes and habits von Graefe was always modest. He 
enjoyed good food but believed, for himself at all events, in moderate 
eating and drinking. The presence of friends at the dinner table made 
him happy, and he thoroughly enjoyed the conversation, which he 
stimulated by his flashing wit. On beautiful summer days he would 
stroll through the Thiergarten with his wife before dinner. During 
the winter he occasionally attended the opera or the theater. He was 
rarely seen in public, being usually in his clinic with his patients and 
pupils. Life’s greatest pleasure for him lay in work. 
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Hasket Derby, in an article edited by George S. Derby, described 
his recollections of von Graefe and his ophthalmologic clinic in 1860, 
giving some personal and humorous reminiscences. In that report, as 
in all writings on von Graefe by his friends and students, can be seen 
the immense and enduring impression made by the great teacher. 


Hirschberg, the famous historian, first became acquainted with von 
Graefe in the summer of 1866. During the war with Austria, Berlin 
was menaced by cholera. Graefe assumed charge of a hospital for 
patients with cholera, perhaps in recollection of his first paper on the 
use of tannin in cholera (1848). His ophthalmologic observations on 
cholera ? are well known, but it is less well recognized that he tried to 
combat the asphyxial stage of the disease by means of subcutaneous 
injections of a solution of strychnine sulphate and made use of injections 
of sterilized physiologic solution of sodium chloride into the radial 
artery. Through the recommendation of Virchow, Hirschberg was 
transferred to the second municipal hospital for cholera patients, which 
was under the direction of von Graefe, and later was given an appoint- 
ment in the ophthalmologic clinic. Thus, Hirschberg came under the 
influence of the master and wrote as follows: 


He cast a spell over every one with whom he came in contact. I have seen 
and talked with and treated men and women who, ten and twenty years after his 
death, remembered with the greatest joy the meeting, his words and his ability. 
The first impression was made by his extraordinary personal beauty . . . the 
tall slender figure, the noble brow, the classic countenance ringed by a dark beard 
and long curly hair, his eyes of unfathomable depth combining the greatest gentle- 
ness and penetrating keenness of gaze, his finely modeled hands. . . . Thus 
he was in the prime of life, as he is preserved for us in Wild’s chalk drawing. 
After his first serious illness in 1861, his face bore the marks of his suffering, 
his cheeks were more sunken, his hair and beard were thinner and flecked with 
gray . . . the counterpart of the apostle of suffering mankind. I must say, 
even three days before his death, when I grasped his hand for the last time, 
he was a sorely ill, but handsome man. . . . The second charming and last- 
ing impression was the sound of his voice. The tenor of his words won every 
heart, since they came from his. . . . The third impression was his great 
authority, based on his knowledge and skill, developed from countless operations 
and cures. It was therefore held to be the greatest piece of fortune for the 


patient to be treated and operated on by the master. . . . So each one waited, 
full of confidence and trust, in the overfilled rooms of the public consultation 
clinic until his turn came to sit before von Graefe. . . . The atmosphere of 


the clinic was human friendliness and love. 


There exist only a few pictures of Graefe painted from life. Aside 
from the drawing by Wild, there is only the profile study by R. Lehman. 
An oil painting, completed long after his death from the last photo- 
graphs, hangs in one of the rooms of the Berlin Medical Society. It 


2. Arch. f. Ophth. 12:198, 1866. 
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was always difficult to obtain von Graefe’s consent to allow a photograph 
to be taken. The last and best known one was made by Dr. Tachau, an 
assistant. 

One of the best descriptions of the Graefe Clinic was given by 
Samelson * in a paper read before the Manchester Medical Society in 
the fall of 1865 and published in the British Medical Journal in the 
spring of 1866. In that he gave a detailed report of the clinic and 
hospital facilities, their workings and attendants, the methods of handling 
and treating patients, the remedies used and the operative procedures 
he saw carried out during his four months’ stay with von Graefe. 

In 1905, at an ophthalmological meeting in San Francisco, Hirsch- 
berg described a typical day’s routine of von Graefe, choosing an ideal 
summer day for his example. Von Graefe usually retired late and 
arose not very early. When it was possible or necessary, he preferred 
to occupy himself with his scientific works in the early hours of the 
day, dictating the papers ready for publication from his notes and from 
memory. He often made fun of his poor penmanship and disliked to 
write. After breakfast he proceeded to the Clinic on Karlstrasse and 
visited some of the patients. While he was doing that, an assistant 
had time to prepare the doctors who were taking the clinical course. A 
case was assigned to each one, and the diagnosis and main features were 
reviewed. Von Graefe wanted his students to make up their own 
minds and to be prepared to make some statements based on their own 
observations. He agreed with their ideas in a friendly way and then 
proceeded to paint the complete and clear clinical picture. These 
extemporaneous and unprepared talks could have been printed without 
change. Not even masters of rhetoric, like von Wincke and Lassalle, 
could compare with him in eloquence and clarity of expression. He 
never repeated himself in these clinical expositions. Even when a case 
that was similar to a previous one was presented, he considered it from 
a new angle and made new observations. The clinic was one of von 
Graefe’s great pleasures, but it was also a considerable exertion for 
him because he did not limit himself to fixed hours and because his 
eager, enraptured listeners stayed as long as there was anything to 
hear or see. 

After that arduous period of clinical teaching, von Graefe partook 
of a frugal meal and then took a short rest, often interrupted by private 
patients who would not be refused or by an important visit to the clinic 
or to the city. Following that, the famous public clinic began. Andreas, 
the janitor and orderly, had the patients arranged beforehand. The 
new ones stood in a phalanx, three abreast, each carrying a paper bearing 
his name, age and residence. As soon as the professor with his staff 


3. Samelson, A.: Brit. M. J. 1:305, 355, 381 and 408, 1866. 
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had entered the great hall and taken their places, the doors were opened, 
and one by one the patients sat down before him. The patients with 
minor conditions were referred to one of the older assistants for 
instructions and directions, while the patients with difficult problems 
of intra-ocular disease were first examined by one of the younger men 
before returning for final judgment and critcism. Then von Graefe 
went into the dark-room to complete the examination. He had no use 
for charlatanism or deceit. He also examined the old patients carefully, 
especially in regard to the efficacy of the treatment, for he conceived it 
to be his foremost duty to lay a sure foundation for therapy. Accurate 
observations on indivdual patients were dictated, and the record was 
preserved. Only certain patients, i.e., those with ophthalmia neona- 
torum, who required daily painting of the lids, were assigned to 
Dr. Arndt; and the patients who required ophthalmoscopic examina- 
tions were assigned to the one of the younger assistants who was giving 
the course in ophthalmoscopy. From time to time even these patients 
were brought before the master. Many private patients did not wish 
to wait for the late private consultation hours, which came only four 
times a week, while the clinic was open daily, including Sundays, when 
von Graefe usually appeared for an hour early in the afternoon. So 
it often happened that poor and rich sat side by side waiting to be 
taken before the great teacher. Many physicians found it more con- 
venient to take their patients there in order to discuss the treatment. 
Von Graefe’s intimate friends were accustomed to this procedure from 
the early days of the clinic. 

Operations followed the public lecture hour three times a week. 
Graefe spoke about a plan to erect a special hospital for patients with 
cataract in September 1859, after he had performed thirty operations 
for cataract in Wirzburg. But that idea came to naught, and the 
governmental authorities never thought of providing him with a suitable 
establishment for his fruitful labors—even though Graefe treated 
thousands and operated on hundreds of poor patients each year. 

After the patients had all been seen the hall was quickly cleared, and 
the surgeon prepared himself for the main activity of the day. First 
came the simpler operations for squint and on the lids on both poor 
and rich patients; then came the more difficult iridectomies and opera- 
tions for cataract. The longer von Graefe operated, the more stimulated 
he felt. It was only during the last two years of his life that because 
of shortness of breath he was compelled to take an injection of morphine 
before operating (he did not want to give up what he felt to be his 
duty). Graefe’s technic was faultless. The plan of operation, carefully 
thought out beforehand, was carried through slowly and surely. He 
was a good but not a brilliant surgeon. After operating he dictated his 
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preoperative and operative observations, these documents forming the 
important foundation for his clinical publications. 

Then he left the clinic and went to his home, perhaps after a 
carriage drive through the Thiergarten. Following dinner he conducted 
private consultations in his office, often staying until 10 or 11 o'clock. 
His private assistants helped him in this work. In those hours he saw 
many patients with rare and serious conditions who had been sent to 
him for examination and operation from abroad. With Dieffenbach, 
von Graefe was the first to hold an international practice in Berlin. 

Later in the evening his carriage stopped once more at the clinic, 
frequently as late as midnight. He visited the patients with particularly 
interesting conditions and those recently operated on, the private patients 
on the first two floors as well as the charity patients on the third floor 
(at that time, 1866 to 1868, there were about 120 beds). In his last 
few years the professor found it difficult to climb the stairs, and then 
he frequently permitted one of his trusted assistants to report to him 
on the complaints of the patients upstairs. Finally, about 1 o’clock in 
the morning he returned home. It often happened that he talked with 
friends in his garden until 2 or 3 a. m. 

In 1866 he was appointed full professor on the medical faculty 
of the University of Berlin. To many of these gentlemen Graefe’s 
lectures seemed too intricate for the medical students, and they believed 
that it was for that reason that the undergraduates did not attend his 
lectures. The truth was that the examination in ophthalmology was 
not obligatory. Graefe himself felt very strongly about the value of 
ophthalmology in general medicine, giving a clear public address on 
the subject on Aug. 21, 1865, at the seventy-first anniversary of the 
founding of the Friedrich Wilhelm Institute. It was entirely natural, 
then, that von Graefe did not feel completely at home on a medical 
faculty which treated ophthalmology as of minor importance. Jacobson 
in his “Erinnerungen” stated that von Graefe took the liveliest interest 
in things medical but did not greatly concern himself with formalities. 
Neither the faculty nor the government supported him sufficiently, for 
he did not receive the directorship of the Konigliche Klinik (belonging 
to a full professor) by his appointment. The struggles that he had to 
undergo to obtain adequate hospital facilities for the patients who were 
used as his teaching material cost him many bitter hours in his last 
two years, darkened already by illness and suffering. A letter to 
Jacobson in 1868 reiterated his feelings: 


My situation is this: I am of course professor! I receive as such a 500 Thaler 
salary. I do not give examinations, since papa Juengken still takes care of that 
in an uncurtailed manner and naturally also collects the remuneration. 
For this 500 Thaler—up to now there has been no talk of the K6nigliche Klinik—I 
have to obtain teaching material for sixty or seventy students, of whom a 
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majority wish to become specialists. Actually I dare not reduce the hospital 

division of 60 beds in my clinic in order to suffice for their requirements. 

It costs me, in order to have the good fortune to be teacher of ophthalmology, 
another 5,000 Thaler a year. 


When Juengken withdrew at the end of 1868, Graefe finally 
received the management of the Charité Ophthomologic Clinic, holding 
the official teaching clinic there after Easter'of 1869. The examina- 
tions in ophthalmology became an essential part of the medical require- 
ments in 1868. 

Under Graefe’s leadership the two medical societies of Berlin—the 
Gesellschaft fiir wissenschaftliche Medizin, founded in 1844, and the 
Verein Berliner Aerzte, founded in 1858—were united on Oct. 30, 1860, 
into the Berliner medizinischen Gesellschaft, one of the great medical 
organizations of the world. Von Graefe was the first president of the 
joint association. Its vice president, Bernhard von Langenbeck, and 
Rudolph Virchow, the last president of the Gesellschaft ftir wissen- 
schaftliche Medizin, were among the most active members. The new 
body owed its growth largely to the personality of its first president. 
His kindness, his unfailing tact, his lively participation in scientific 
discussions, his inexhaustible supply of knowledge, the pioneer inves- 
tigations which he himself communicated when there was a lack of 
material, his friendly attitude toward those who had communications to 
make—all these made him beloved by his Berlin colleagues. 

Among his most important papers read before that society were 
those announcing the discovery of tubercles of the choroid, the operative 
removal of a cysticerus from the interior of the eye, the new treatment 
of conical cornea by cauterization, ocular disease in epidemic meningitis 
and his observations on cholera. Every year until his death von Graefe 
was reelected president, to be succeeded by von Langenbeck and then 
by Virchow. 

One of Graefe’s greatest accomplishments was the founding of the 
Heidelberger Ophthalmologen-Gesellschaft, which began with the meet- 
ing of von Graefe with his friends in the autum of 1857 in Heidelberg, 
as Adolph Weber related. That meeting became an annual affair 
devoted to scientific intercourse. 

In the fall of 1868 his smoldering pulmonary disease became active 
and remained so almost constantly until his death. Since he felt that 
his life’s span was limited, he worked with abandon and redoubled haste 
in order to utilize the time which remained to him to the best advantage. 
Ever shorter became the intervals of remission and ever more severe 
became the relapses of pulmonary involvement, the outcome of which 
he knew only too well. His nobility of character was shown in his 
letters to his friends, speaking more of inability to work than of sick- 
ness and more of grief over his wife’s pneumonia and his little son’s 
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death than of his own illness. In July 1870 his disease assumed an 
acute and fulminating character. On July 19 his brother-in-law brought 
him the news of the declaration of war against France. On the follow- 
ing morning at 3 o’clock von Graefe closed his eyes forever, at the 
age of 42. 

He was buried beside his parents in the Jerusalemer Kirchhof in 
Berlin. Many of the doctors who followed his bier had been called to 
join their regiments and were in uniform. The seriousness of the 
political situation reduced the number of mourners at his funeral. On 
his granite, tombstone are inscribed the simple words “Lehrer der 
Augenheilkunde,” and those whom he saved from blindness read the 
biblical quotation, “Es ist das Licht siiss, und den Augen lieblich, 
seine Sonne zu schauen.” 

The first public lament appeared in Goeschen’s deutschen Klinik * 
beginning with the words of Helmholtz with which he announced: 
“T am deeply moved by the news of the death of our Graefe. In him, 
Science has suffered an irreparable loss. . . .” 

Von Graefe’s widow remained in the house at 34 Viktoriastrasse 
with her three children, Anna, Olga and Albrecht. Her health had 
been shattered by embolic pneumonia at the time of the birth of her 
last child in the summer of 1869. Scarcely 30 years old, she followed 
her beloved husband to the grave in two years (May 22, 1872). 

The confusion of war and the ensuing patriotic hysteria postponed 
Germany’s mourning for her great son, but he was not forgotten. In 
April 1874, four years after Graefe’s death, a group of scholars and 
investigators began to assemble the first encyclopedia of ophthalmology 
under the direction of Alfred Graefe of Halle and Saemisch of Bonn, 
dedicated to the memory of Albrecht von Graefe. He would have 
greeted this work with joy. In the sixties he had lamented the lack 
of a new textbook of ophthalmology which could compare with the 
old classics of Beer, Mackenzie and Arlt. Graefe had mentally toyed 
with the idea of writing a systematic textbook of ophthalmology, but it 
never came to fruition nor did the great work which he was pre- 
paring on operations for squint and cataract, for which he was gather- 
ing material to the last. 

The Graefe Monument (Denkmal) stands in Berlin in front of the 
garden of the Charité Hospital, at the junction of Luisenstrasse and 
Schumannstrasse. The plan for it matured in the Berlin Medical 
Society, and a committee was formed undér the chairmanship of von 
Langenbeck. Contributions poured in. A famous artist, Prof. Siemer- 
ing, was entrusted with the execution of the monument. The unveiling 
took place in May 1882, when von Graefe would have been 54 years 


4. Goeschen’s deutsche Klinik, vol. 22 (Aug.) 1870. 
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old. Graefe’s Denkmal, which was the first monument (according to 
Hirschberg) to a man of science to be placed on a public street of 
Berlin, makes an awe-inspiring impression. The bronze figure of the 
great master in unaffected pose stands 8 feet high. In his right hand 
he holds the ophthalmoscope of Helmholtz; his left hand rests on an 
old armchair. He appears as though ready to begin a talk on his 
observations. On both sides are beautiful reduced reliefs: on the right 
of von Graefe’s figure, sick patients are depicted as traveling to the 
great doctor; on the left, there is the procession of the healed. 

Of his three main achievements, the first, the Ophthalmologic Clinic 
in Karlstrasse, came to an end with the death of its founder. 

The second, the Archiv fiir Ophthalmologie, begun in January 1854 
by the young Graefe, continued under the guidance of its founder up 
to the end of his all-too-short life. Soon after its inception, the title 
page bore the names of Arlt, Donders and Graefe as joint editors. 
Thus it remained up to the sixteenth volume, the time of Graefe’s 
death. From volume seventeen to twenty, Prof. Theodor Leber of 
Gottingen took Graefe’s place. 

The Heidelberg Ophthalmologic Society was the third great 
accomplishment of von Graefe. In a letter to Adolf Weber in June 
1856 he wrote about his plans for an annual meeting of the young 
enthusiasts in ophthalmology at some lovely spot, such as Heidelberg, 
where they would spend a few days discussing scientific subjects and 
exchanging ideas. In the autumn of 1857 he and some of his friends 
(among them Horner of Zurich, Zehender of Rostock and Adolf Weber 
of Darmstadt) met to talk over the newest developments in ophthal- 
mology. In the following year the gathering included Arlt, H. Miller 
and Donders. In 1859 the publication of the transactions was decided 
on, and in 1863 the association was formed. In 1864 there were 
eighty members, including doctors from Holland, Belgium, France, 
England, Russia and the United States. Graefe was the soul of the 
group. The love and friendship which he inspired made the assembled 
members feel like one large family. His absence from the 1861 meet- 
ing, due to his illness in Baden-Baden, was sad news to his colleagues, 
but the scientific meeting at Heidelberg was held at his request. He 
was present for the last time in 1868. In 1869 his own illness, his 
wife’s illness with embolic pneumonia and the death of his new-born 
child kept him away at Inselbad, but he sent a message of greeting to 
the congress and a paper on iridotomy in desperate cases of iridocyclitis. 

After his death a Graefe Museum was established in the Heidel- 
berg Ophthalmologic Clinic. A Graefe prize was founded, to be given 
every three years to the author of the best work in Graefe’s Archiv. 
Theodor Leber received it first in 1877 for his report on the intra- 
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ocular circulation in volume nineteen. A Graefe medal was struck 
which was to be given every ten years to the man who had been of 
greatest service to ophthalmology. In August 1886 the first medal 
was given to Hermann Helmholtz, after a beautiful address on Graefe’s 
life and services by Donders. In 1896 the second medal was bestowed 
on Theodor Leber; in 1906 the third award went to Ewald Hering. 

Graefe’s greatest and most enduring memorial is the scientific work 
and achievements of the Heidelberger Ophthalmologen-Gesellschaft. 
The first transactions (1863) contained Critchett’s description of sympa- 
thetic ophthalmia, Graefe’s discussion of iritis serosa, Donder’s 
remarks on sympathetic irritation, the work of S. Wells, Donders and 
von Graefe on the Calabar bean, that of Critchett on iridodesis, and 
that of H. Knapp on the results of the operation for squint. The 
third volume of transactions, published in 1865, was crowned by 
Graefe’s article on modified linear extraction and also contained 
Alexander Pagenstecher’s paper on intracapsular extraction of cataracts. 

All through von Graefe’s life can be felt his desire to reform 
ophthalmology, to raise its importance in the eyes of medical men and 
to develop teachers of his specialty. He believed it to be his duty to 
inform the scientific world of every advance and improvement he made. 
In the field of ophthalmology Graefe stands supreme, a beacon that 


sheds an enduring light on the eyes of men, an inspiration to young 
doctors who seek knowledge regarding the science of ophthalmology. 


THE WORKS OF ALBRECHT VON GRAEFE 


It is unfortunate that no one has published the collected writings 
of von Graefe in complete form, as those of William Bowman have 
been gathered together. There is an incomplete list in French, pub- 
lished in Paris by Ed. Meyer in 1866.(370 pages). Jacobson collected 
the important writings in 1885 in “Albrecht von Graefe’s Verdienste 
um die neuere Ophthalmologie” (374 pages). 


The first period of Graefe’s labors extended to 1857 and included 
the work on squint, the operation for squint, the action of the muscles 
of the eye and diseases of the conjunctiva and their treatment and 
also studies of amblyopia and functional testing and innumerable minor 
communications. 

The second period was marked by the papers on iridectomy in 
cases of glaucoma and writings on embolus of the central artery of 
the retina, optic neuritis and papilledema and muscular asthenopia. 

The third period, after 1865, contained his work on modified linear 


extraction, intra-ocular tumors and tubercle of the choroid and the 
completion of his writings on glaucoma. . 
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First Period.—The following works were published during the 
first period : 


1. “Contributions to the Physiology and Pathology of the Oblique 
Muscles of the Eye.”* In this work Graefe described the isolated 
action of the oblique muscles in animals and in human beings as well 
as their action in conjunction with the other ocular muscles. Paralysis 
of the superior oblique muscle was discussed, and its clinical picture 
was described correctly for the first time. 


2. “Symptomenlehre der Augenmuskel-Lahmungen.”® This is von 
Graefe’s only book and contains the full harvest which he gathered in 
that field over many years of observation and study. The introduction 
begins : 


The study of paralyses of the eye muscles is not devoid of interest for 
ophthalmologists, but has also a great deal of value for medical investigators in 
general. This value lies in the delicacy of the observations. 


3. “On Diplopia after Operations for Squint and Retinal Incon- 
gruence.”* In this paper the factors concerned in diplopia were 
explained, and crossed and homonymous diplopia were discussed. 

4. “Contributions to the Study of Strabismus and the Operation for 
Squint.”® This great work brought the operation for squint again 


into repute. Graefe described the mechanism of recession and advance- 
ment of the ocular muscles, clearly explained insufficiency of the 
internal rectus muscles and made definite rules for the operative cor- 
rection of paralysis of the oculomotor nerve. Simple tenotomy was 
discussed, and the symptomatology of concomitant strabismus was care- 
fully explained. 

5. “On Diphtheritic Conjunctivitis and the Application of the 
Caustic in Acute Inflammations.”® Although diphtheritic ophthalmia 
is rare, its presence was not universally recognized until Graefe pre- 
sented his classic observations and studies of the clinical picture, dif- 
ferentiating it from the other forms of conjunctivitis. In the second 
division of this paper he went into great detail in discussing the use 
of caustics in the eye and in describing their effects on the normal and 
on the diseased conjunctiva. This paper is a masterpiece of therapeutic 
writing. 

6. “On the Investigation of the Visual Fields in Amblyopia.” ?° 
This was an exact study, correlating the visual fields with the appear- 


5. Arch. f. Ophth. 1:1, 1854. 
6. Berlin, Hermann Peters, 1867. 
7. Arch. f. Ophth. 1:82, 1854. 
8. Arch. f. Ophth. 3:177, 1857. 
9. Arch. f. Ophth. 1:168, 1854. 
10. Arch. f. Ophth. 2:258, 1856. 
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ance of the fundus, diagnosis and prognosis. He discussed disturbances 
of central and peripheral vision, complete and partial scotomas and 
ring scotomas. Among the ocular diseases dealt with, he included 
retinal detachment, retinal degeneration after Bright’s disease, pigmen- 
tary degeneration of the retina, diseases of the central nervous system 
with involvement of the optic nerve, hemianopia in cerebral disorders 
(indicative to Graefe of a semidecussation of the fibers of the optic 
nerves) and chronic glaucoma. A further series of reports concerning 
the investigation of amblyopia from the Graefe Clinic was published 
on amblyopia and amaurosis."* 


Second Period —The following papers were published during this 
period : 

7. “On Iridectomy in Glaucoma and on the Glaucomatous 
Process.” 1" This classic work has been termed the greatest therapeutic 


advance in the nineteenth century. Graefe divided his patients into 
three groups: those with definite symptoms followed by degeneration 
of the optic nerve, those with slight symptoms and degeneration of the 
optic nerve and those in whom degeneration of the optic nerve was the 
only finding. This last group of cases he decided to exclude from 
the category of glaucoma. All clinical observations pointed to an 
increase of intra-ocular pressure as the cause of all the symptoms 


(i.e., iridoplegia, corneal anesthesia, shallowness of the anterior cham- 
ber, circulatory changes, ciliary neurosis, arterial pulsation, contraction 
of the visual fields and excavation of the papilla). He believed that 
glaucoma resulted from choroidal disease, with imbibition and increased 
volume of the vitreous, that mydriatics were of no value and that 
paracentesis was insufficient. His trial of iridectomy (first employed 
in June 1856), based on its beneficial effect in reducing the tension in 
cases of corneal and scleral staphyloma, was of most value for pre- 
monitory and acute inflammatory glaucoma, of less value for chronic 
glaucoma and useless for amaurosis with excavation of the head of 
the optic nerve. He emphasized the need for broad iridectomy with 
removal of the iris at its ciliary attachment. The best results were 
obtained in the early cases. 

8. “Further Clinical Remarks on Glaucoma, Glaucomatous Diseases 
and the Healing Effects of Iridectomy.”?* In this masterful paper von 
Graefe gave the results and observations of his continued treatment of 
patients with glaucoma and said that he had nothing to retract from his 
former statements in favor of iridectomy. He strongly advocated this 
operation in the premonitory stage of the disease and advised abandoning 


11. Klin. Monatsbl. f. Augenh. 3:131, 193 and 257, 1865. 
12. Arch. f. Ophth. 3:456, 1857. 
13. Arch. f. Ophth. 4:127, 1858. 
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all treatment in cases of glaucoma other than the immediate perform- 
ance of iridectomy. In some cases he found diminished excavation of 
the papilla after operation, proving that the cupping depends on an 
increase of pressure. Glaucoma should be recognized before the 
cupping develops in order to attack the disease in its most amenable 
stages. Von Graefe divided glaucomatous diseases into typical glau- 
coma, or glaucomatous choroiditis, and glaucoma secondary to cataract 
extraction, traumatic cataract, intra-ocular foreign bodies, iritis, sclero- 
ticochoroiditis anterior and posterior and projecting corneal cicatrices. 
The secondary forms may induce glaucomatous symptoms through 
an increase of the intra-ocular pressure. 


9. “Further Contributions on Glaucoma and the Effect of Iridec- 
tomy.” !* In this article von Graefe continued his studies on glaucoma 
and gave reports of a number of cases in which the patients had been 
closely followed in his clinic and practice. 


10. “On Embolism of the Central Artery of the Retina as the 
Cause of Sudden Blindness.” ?5 This paper recorded the first clinical 
and ophthalmoscopic studies of this condition. The description of the 
retina, its vessels and the disk at intervals following the occurrence of 
the process left little to be added by later observers. Von Graefe sug- 
gested as treatment the performance of paracentesis of the anterior 
chamber and iridectomy, but these measures were of no avail in his 
case. Virchow in 1856 had described two cases of metastatic embolic 
choroiditis and had suggested that many cases of rheumatic and arthritic 
amaurosis might be explained as sequelae of endocarditis, 


11. “On the Complication of Inflammation of the Optic Nerve with 
Disease of the Brain.”?® Von Graefe reported papilledema and sec- 
ondary atrophy of the optic nerve in cases of intracranial neoplasm. 
He had observed similar pictures of the fundus in many patients with 
orbital tumors, orbital cellulitis, tenonitis, basal meningitis, arachnoiditis 
and encephalitis. In a later paper, “On Neuroretinitis and Certain 
Cases of Fulminating Blindness,” !7 he continued his discussion of the 
subject. 


12. “On Muscular Asthenopia.”?® In the first part of this paper 
he dealt with accommodative asthenopia and its relation to hyper- 
metropia, giving credit to Donders for his work in that field. The 
main subject which von Graefe treated was asthenopia as related to 
insufficiency of the internal rectus muscles, and its treatment by 


14. Arch. f. Ophth. 8:242, 1862. 
15. Arch. f. Ophth. 5:136, 1859. 
16. Arch. f. Ophth. 7:58, 1860. 
17. Arch. f. Ophth. 12:114, 1866. 
18. Arch. f. Ophth. 8:314, 1862. 
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exercises with prisms, the wearing of prisms, occlusion of one eye and 
tenotomy of the external rectus muscles. He did not recognize insuffi- 
ciency of the external rectus muscles. He emphasized the relation of 
the general health and the symptoms and the removal of symptoms 
following improvement of the general health. Muscular asthenopic 
symptoms in myopic persons are often relieved by the use of concave 
lenses for distance. He briefly touched on rentinal asthenopia. 


Third Period.—During this period the following papers were pub- 
lished : 

13. “Contributions to the Pathology and Treatment of Glaucoma.” '° 
This extensive paper concluded von Graefe’s teachings on glaucoma. 
In acute inflammatory glaucoma the loss of vision, according to von 
Graefe, is due to retinal ischemia. He found a definite tendency 
toward the onset of glaucomatous symptoms in the second eye after 
iridectomy in the obviously diseased eye, usually within several days. 
The subject of secondary glaucoma was exhaustively discussed in con- 
nection with diseases of the cornea, iris, lens, choroid, retina, optic 
nerve and sclera. He recognized that mydriatics may precipitate an 
acute attack in an eye predisposed to glaucoma. He said that glaucoma 
resulting from plastic iritis yields readily to iridectomy. Glaucoma in 
retinal diseases is seen only in cases following retinal hemorrhages due 
to disease of the vessels—“hemorrhagic glaucoma,” the treatment being 
unsatisfactory. Of the intra-ocular tumors, sarcoma most often causes 
glaucoma. Von Graefe reviewed the results of iridectomy in simple 
glaucoma—cures in over 50 per cent, satisfactory results in about 25 
per cent more—and advised the performance of a supplementary iridec- 
tomy on the opposite side of the iris in certain cases if necessary. He 
discussed traumatic and postoperative glaucoma. Heredity was found 
to play a definite role in glaucoma. The relation of the excavation of the 
nerve head and the functional symptoms showed that the interruption 
of the nerve fibers at the margin of the disk is only one of the several 
factors involved. 

14. “On Modified Linear Extraction” and “Additional Observations 
on Modified Linear Extraction.” *° In these papers he presented to 
the scientific world his improvements in extraction of cataracts and 
introduced his narrow-bladed knife. He presented in detail his method 
of extraction with a linear peripheral scleral incision, complete iridec- 
tomy, capsulotomy and evacuation of the lens. He did not favor the 
introduction of a scoop or spoon for removal of lenticular material 
except in certain cases. He discussed the results obtained with his 
method of operating, the form of the coloboma following iridectomy 


19. Arch. f. Ophth. 15:108, 1869. 
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and the operative complications and accidents. He offered modified 
linear extraction as a substitute for flap extraction. The latter portion 
of the first of these papers dealt with the history of operations for 
cataract. 

15. “On Intra-Ocular Tumors.” ** The two main types of neoplasm 
discussed are glioma of the retina and sarcoma of the choroid. The 
former is a disease of childhood, and the latter, of adults. The diag- 
nosis, clinical course and prognosis in cases of these tumors were pre- 
sented. The occurrence of secondary glaucoma and its differentiation 
from acute primary glaucoma were subjects for detailed analysis. The 
mode of extra-ocular extension (sarcoma usually through the sclera 
by way of the emissarium, glioma by way of the optic nerve) was 
treated. Von Graefe spoke at some length on the differential diagnosis 
of glioma and chorioretinal exudative processes (pseudoglioma). 
Glioma is often found bilaterally, while sarcoma is almost always uni- 
lateral. Several cases of glioma reported by von Graefe occurred in 
members of the same family, while there was never any tendency to 
familial involvement in cases of sarcoma. Of the 150 cases of tumor 
used as material for this paper, two thirds were cases of sarcoma and 
one third were cases of retinal glioma. 

16. “On Tubercles of the Choroid.” 22 This classic work, written 
in collaboration with Leber, was the first detailed description of the 
ophthalmoscopic appearance of tubercles of the choroid seen, according 
to the writers, in the majority of cases of acute miliary tuberculosis. 
Manz,”* in 1858 and in 1863, had reported his microscopic studies of 
several cases of miliary tuberculosis in which autopsy was performed, 
describing the gross and histologic appearance of choroidal tubercles. 
Von Graefe and Leber emphasized the diagnostic importance of the 
lesions as seen with the ophthalmoscope and described the picture of 
the fundus. They listed the four characteristics of the lesions—the 
position of the tubercles in the posterior segment of the globe near 
the disk and the macula, the regular round shape of the diseased area, 
the thinning of the pigment epithelium over the tubercles and the 
prominence of the individual lesions. They reported their findings in 
a 32 year old man and in a child. In both cases autopsy was per- 
formed and microscopic choroidal tubercles as well as evidences of 
widespread miliary tuberculosis were observed. 


Comment.—It is beyond the scope of this paper to deal in detail 
with all the writings of the prolific von Graefe. His keen and accurate 
observations left little to be added by his followers, as did his pene- 


21. Arch. f. Ophth. 14:103, 1868. 
22. Arch. f. Ophth. 14:183, 1868. 
23. Manz: Arch. f. Ophth. 4:120, 1858; 9:133, 1863. 
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trating interpretations and conclusions. He never failed to give credit 
where it was due and he never omitted mention of previous workers in 
the field of ophthalmology under discussion. There is a modesty in his 
papers which is in striking contrast to more recent scientific writings. 
In the following paragraphs are briefly mentioned his important and 
valuable contributions. 


Retina.—Von Graefe was one of the earliest observers to recognize 
detachment of the retina.2* He observed one case of hemophthalmia 
with detachment of the retina in a 5 year old girl following application 
of a leech.2> Retinal detachment following penetrating injuries of the 
sclera was discussed in 1857 in a brief paper.*® A cure was obtained 
by drainage of pus in a case of retinal detachment due to retrobulbar 
abscess.”’7 In 1863 he reported his attempt to effect a cure in a case of 
detachment of the retina by needle puncture.”® 

The first two cases of amblyopia due to quinine poisoning in which 
an ophthalmoscopic examination was made were not typical cases, and 
the characteristic narrowing of the retinal vessels was not observed.”® 

In 1858 he gave a classic description of the visual disturbances asso- 
ciated with pigmentary degeneration of the retina, discussing night 
blindness, concentric contraction of the visual fields and long persisting 
central vision.*° 

Two cases of sudden and incurable loss of vision following massive 
hemorrhage from the gastro-intestinal tract were presented in 1860." 
The first case appeared to be due to retinal anemia, but von Graefe 
was not able to explain the cause of the blindness in the second case. 

Von Graefe followed the changes in the eyegrounds and in the 
vision in a case of nephritic amaurosis in which autopsy was per- 
formed.*? There were pigmentary changes as well as exudation into 
the retina, detachment of the retina and sclerosis of the choroidal 
vessels. 

A rare case of recurring macular syphilitic retinitis was described 
in 1866 and compared with the more common diffuse form.** 

Visible pulsation of the retinal veins had been observed and inter- 
preted by Donders, van Tright, Coccius and Eduard Jager. Von 
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Graefe studied the eyegrounds of sheep and in 1854 recorded his obser- 
vation of visible arterial pulsations when the globe was pressed on with 
a finger.** This was observed in fundi of human beings also and was 
considered to be an almost constant finding in glaucomatous eyes.** 


Sclera, Choroid, Phthisis Bulbi—He early turned his attention to 
scleroticochoroiditis posterior, which he believed to be caused by a 
chronic inflammatory change in the choroid and sclera.** He pointed 
out its ophthalmoscopic appearance, its constant relation with myopia 
and the presence of an elongated globe with scleral ectasia. Among 
its complications he listed vitreous opacities, posterior cortical lenticular 
opacities and occasionally retinal detachment. 

Rupture of the choroid following trauma was reported in a brief 
communication in 1854, in which two examples were cited.* 

In 1866 von Graefe presented a case of phthisis bulbi following 
injury in the region of the internal canthus, calling it essential phthisis 
bulbi.*® In the first part of the paper he discussed phthisis and atrophy 
of the globe and their relation to injuries and intra-ocular inflamma- 
tions. The case under discussion was that of an 18 year old boy 
who had been injured ten years before and who had periods of severe 
neuralgic pains around the eye, accompanied by marked reduction in 
the intra-ocular pressure and diminution in visual acuity, as well as 
photophobia and lacrimation. Between the attacks the tension was 
nearly normal and the visual acuity much improved. Von Graefe 
expressed the belief that the process is related to involvement of the 
nerves influencing the intra-ocular secretory mechanism. 


Vitreous, Foreign Bodies.—Vitreous opacities were found in more 
than three hundred of one thousand cases of amblyopia.*® The different 
types—punctate, filiform, membranous, flocculent and irregular—were 
accurately described, and the clinical picture and the course of hemor- 
rhage into the vitreous were portrayed. 

Intra-ocular foreign bodies were of much interest to von Graefe, 
who observed with the ophthalmoscope the encapsulation of small 
metallic splinters. The termination was not favorable in all his cases. 

In 1863 he fearlessly voiced his views on operative encroachment 
on the deeper structures of the eye,*! dealing principally with the sub- 
ject of intra-ocular foreign bodies. He said that copper fragments 
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should be removed as soon as possible because conservative treatment 
in the hope of localizing the inflammatory process is of no avail in 
these cases. Von Graefe advocated the use of a scleral incision for 
the removal of an intra-ocular foreign body except when it is lodged 
behind the lens and limbic section, iridectomy, removal of the lens 
and entrance into the vitreous cavity are necessary. 


Cataract—He was greatly interested in diseases and alterations of 
the crystalline lens. In 1857 he reported his observations on the 
diminution in size of the lens with retention of its transparency in 
cases of luxation of the lens and of lamellar cataract and after injury 
of the capsule.*? 

Several papers on dislocation of the lens were published. In 1854 
he reported three interesting cases—a case of traumatic subconjunctival 
luxation with uneventful removal of the displaced lens, a case of com- 
plete posttraumatic luxation of the lens into the vitreous from whence 
it could be brought into the anterior chamber posturally and a case of 
congenital subluxation of the lens.** In the following year he pre- 
sented examples of inherited and congenital subluxation of the lens in 
a 50 year old man and in his daughter and in the son and daughter of 
entirely normal parents.** In such cases von Graefe advised operation 
only as a last resort when the displaced lens was cataractous and 
markedly interfered with the vision, preferring iridectomy with a 
cautiously made peripheral incision.** In 1855 he reported the removal 
of a dislocated calcified lens after several unsuccessful attempts,*® and 
in 1857 he reported a case of partial traumatic dislocation beneath the 
conjunctiva.*? 

Although lamellar cataract had been previously recognized and 
described, von Graefe gave a classic exposition of that form of 
cataract and outlined a rational foundation for its treatment. Depend- 
ing on the age of the patient, the extent of the lenticular opacity, its 
interference with vision and the state of progress of the opacification, 
he advised no treatment, the use of mydriatics, optical iridectomy, 
needling of the lens or extraction of the cataract. He wrote further 
on this type of cataract in 1855 and 1857.48 

In 1854 he described three cases of cataracta nigra, ascribing the 
color of the lens to hematogenous pigment.*® His interest in the lens 
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led him to write many short papers, including some on the extraction 
of a cataractous lens with two nuclei,®° on the removal of a cataract 
which had been present for sixty years ** and on a cataract containing 
calcium phosphate.*? 

The much disputed question of treating monolateral cataract he 
answered in 1856, having operated on 50 patients in whom the opposite 
eye was healthy.5* Because of the benefits derived from this pro- 
cedure—cosmetic improvement, widening of the visual field and 
improvement of vision—he did not perceive a fearful drawback. In 
the same paper he reported his studies of over 300 cases of unilateral 
iridectomy, dealing principally with the symptoms and the increased 
visual acuity. 

Sympathetic Ophthalmia.—His observations on the dreaded sympa- 
thetic ophthalmia added to the knowledge of that disease. He soon 
gave up his early methods of treatment, i. e., the induction of suppura- 
tive endophthalmitis by passing a thread through the sclera, choroid 
and ciliary body and the use of iridectomy in the blinded eye.™ 

In 1857 he reported in detail the case of a 20 year old woman with 
recent inflammation of the left eye, which had been blind since early 
childhood, with progressive loss of vision, contraction of the visual 
field and excavation of the nerve head in the right eye. The vision of 
the right eye failed progressively during a year of observation and 
futile local treatment, until enucleation of the exciting left eye was 
performed. After that procedure and subsequent iridectomy on the 
right eye the vision and peripheral visual field improved markedly. 

In 1860 he reported a case of iridocyclitis with sympathetic iritis 
of the opposite eye in which the first globe to be involved was 
enucleated.°® Earlier in the year he had advised removal of an irri- 
tated tormenting blind eye, the pain from which could not be relieved, 
saying that the main reason for the operation was the danger of 
sympathetic disease in the other eye.°® This danger is more to be 
feared when a foreign body remains in the eye, when the degenerative 
processes are accompanied by increased tension or when there is ciliary 
tenderness in the degenerating globe. 

In 1863 he supplemented his work on sympathetic ophthalmia and 
at the Heidelberg Congress described iritis serosa as a mild form, 
giving the conditions under which sympathetic disease may arise.5’ 
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A method of treatment proposed by Weber of Darmstadt—division 
of the optic nerve—was tried by von Graefe, but given up in 1867.°° 
In his last paper dealing with sympathetic ophthalmia he suggested that 
the disease travels by way of the ciliary nerves and proposed dividing 
them.*® Previously he had tried that but had given it up in favor of 
enucleation.®° He realized the lack of success of any form of treatment 
once the disease has begun in the opposite eye and advised noninter- 
ference after virulent sympathetic ophthalmia has developed. 


Cornea.—Conical cornea was the subject of several communications. 
He described a few cases of keratectasia in 1854.5 Because of its 
efficacy in cases of partial corneal staphyloma and keratectasia, he 
employed iridectomy in the treatment of keratoconus in several 
instances,°* but since that method of therapy resulted in improvement 
in only a single case, he turned to a more satisfactory form of treat- 
ment, cauterization of the conical apex.** 

He produced neuroparalytic keratitis experimentally in dogs and in 
1854 presented several cases in human beings, emphasizing the trophic 
factor.** He expressed the belief that the drying of the cornea hastens 
and exaggerates the severity of the process. Later he added reports 
of two more cases and discussed the characteristics of the disease in 
human beings, including perforation of the cornea, diminished secre- 
tion in the conjunctival sac and the changes in the interior of the eye.® 

Several years later bilateral ulceration of the cornea as a symptom 
complex in infantile encephalitis was described.* 

The formation of vesicles on the cornea ®’ was the subject of a 
short paper in 1855 in which he reported a case in an elderly woman 
with chronic conjunctivitis and a group of small vesicles on the cornea, 
suggesting the appearance of herpes. Simliar lesions had been observed 
in cases of parenchymatous keratitis and in superficial burns of the 
cornea. Von Graeie expressed the belief that in both of these con- 
ditions the anterior wall of the vesicle was formed of epithelium, 
Bowman’s membrane and a thin layer of corneal stroma. He wrote 
briefly on the therapy of chronic keratitis in 1860.% 
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Lacrimal Apparatus—Von Graefe found that removal of the 
lacrimal gland has little effect on the condition of moisture of the con- 
junctival sac.*® In 1858 he reported four cases of enlargement of the 
lacrimal gland in the presence of iridochoroiditis and excessive 
lacrimation.”° 

In 1854 he wrote on the physiology of the tear-conducting appa- 
ratus,”’ described emphysema of the lids and conjunctiva after rupture 
of the lacrimal duct *? and reported two cases of polyp of the lacrimal 
sac.7* In 1860 he first reported a case of true dacryops and effected a 
cure by the use of a ligature."* 

Later the clinical picture and pathologic observations in cases of 
concretions in the inferior canaliculus were carefully described.”* The 
concretions were found to consist of leptothrix organisms and von 
Graefe said that treatment depends on slitting the lower canaliculus 
and removing the mass of fungi. 


Cysticercus.—Since the description of Cysticercus in the anterior 
chamber of the eye in 1830 by Schott and Sommering, little more had 
been written on the subject until the time of von Graefe’s observations 
and writings in 1854. He was greatly interested in finding that para- 
site in the eye and never missed an opportunity to study a case.”* The 
last article, published in 1866, summarized his experiences and gave 
credit to Baum, Cunier and Sichel for their case reports of Cysticercus 
under the conjunctiva, under the corneal epithelium and under the skin 
of the eyelid, respectively. Von Graefe observed Cysticercus in eighty- 
one of about eighty thousand patients; five times subconjunctivally, 
three times in the anterior chamber, once in the orbit, once in the 
lens and the remaining times in the retina and vitreous.. The parasite 
was found most frequently beneath the retina, and von Graefe expressed 
the belief that the organism breaks through into the vitreous from that 
primary site. In his cases the lesions were never multiple or bilateral, 
nor was any evidence of Cysticercus ever found elsewhere in the body. 
The subconjunctival organisms were easily removed. Several parasites 
in the vitreous were extracted successfully by the scleral and corneal 
routes. 
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Tumors.—The subject of ocular tumors was taken up in many short 
papers and case reports. In 1854 von Graefe briefly discussed the sub- 
ject of intra-ocular carcinoma and melanotic carcinoma, mentioned a 
case of melanotic tumor of the iris and another of sarcoma of the 
lower lid and reported three cases of orbital neoplasm—hemangioma, 
carcinoma of sinus origin and colloid cancer.77 In a later paper he 
described an orbital tumor resembling the colloid cancer and called it 
a cylindroma.”* In each case the tumor lay as a soft mass behind the 
lacrimal gland. : 

Dermoid tumors were often found and reported,” and lipoma was 
not rare,®° according to his article published in 1860. 

In 1855 a detailed report was given of an intra-ocular carcinoma 
lying in the choroid of a 10 year old boy.*t The tumor increased in 
size and spread into the orbit, followed by distant metastases. Later 
von Graefe wrote on beginning intra-ocular cancer.®* 

In 1860 and 1861 he described two rare cases of cancroid of the 
globe ** and one of cancroid of the conjunctiva.** 

An interesting case of granulation tumor of the iris, ending in 
shrinkage of the globe, which he reported in 1860, was probably an 
example of tuberculosis of the iris.** In the same year he presented 
a case of cavernous angioma of the orbit. True melanotic carcinoma 
of the conjunctiva was accurately described several years later.*’ 

In 1866 he gave a symposium on tumors, recording cavernous 
tumor of the lacrimal gland, phlebolith of the orbit, traumatic prolapse 
of the lacrimal gland, an unusual form of dermoid tumor, serous cysts 
of the iris, granulation tumor of the iris, sarcoma of the ciliary body, 
changes in sarcoma of the choroid and glioma of the retina and car- 
cinoma of the sphenoid sinus.** Von Graefe made the diagnosis and 
operated on a patient with sarcoma of the iris, performing an 
enucleation.*® 
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In 1866 he presented a case of glioma of the left optic nerve and 
orbit which had spread intracranially in a 6 year old child.* The child 
died twelve days after operation of suppurative meningitis. Post- 
mortem examination revealed a large tumor of the brain involving the 
optic chiasm and the right optic nerve. 

A case of myxoma and another of myxosarcoma of the optic nerve 
were described in 1864. A large gumma at the base of the cranial 
cavity was reported in 1860.%? 


Muscles and Refraction—At a meeting of the Berlin Medical 
Society on Feb. 25, 1863, von Graefe discussed the principles of 
optometry and described an optometer.®* In 1865 at the Heidelberg 
Congress he presented his binocular optometer and demonstrated a 
practical reading glass.°* Several years before he had published a 
paper on certain aspects of myopia.** 

In 1864 he wrote at length on the subject of convergent squint 
associated with myopia and its treatment.°* He reported two inter- 
esting cases of paralysis of the superior oblique muscle and in 1855 
made some valuable observations.®” Several years later he wrote an 
important original paper on the operation for dynamic external 
strabismus, especially in cases of progressive myopia.** Bilateral 
paralysis of ocular muscles of basal origin was the subject of an 
excellent paper in 1866.°° The chief etiologic agents in those condi- 
tions was found to be syphilis and other inflammatory processes and 
tumors. 


Operative Procedures and Therapeutics—One of his early and 
important writings, “On Iridectomy as a Means of Treatment in 
Chronic Iritis and Iridochoroiditis,” brought to the fore his theories 
concerning the harmful effects of posterior synechia in recurrent iritis, 
its complications and the beneficial results of iridectomy..° He 
advised trial of iridectomy in cases of iridochoroiditis resulting from 
retinal detachment, iritis serosa, scleroticochoroiditis, extensive corneal 
involvement with or without iritis, swelling of the lens after discissions 


90. Arch. f. Ophth. 12:100, 1866. 

91. Arch. f. Ophth. 10:193, 1864. 

92. Arch. f. Ophth. 7:24, 1860. 

93. Klin. Monatsbl. f. Augenh. 1:355, 1863. 
94. Klin. Monatsbl. f. Augenh. 3:392, 1865. 
95. Arch. f. Ophth. 2:158, 1855. 

96. Arch. f. Ophth. 10:156, 1864. 

97. Arch. f. Ophth. 1:313, 1855. 

98. Klin. Monatsbl. f. Augenh. 7:225, 1869. 
99. Arch. f. Ophth. 12:265, 1866. 

100. Arch. f. Ophth. 2:202, 1856. 








770 ARCHIVES OF OPHTHALMOLOGY 


and accidents and foreign bodies in the iris and for a blind eye to 
prevent spread of the disease in the opposite globe. He discussed the 
treatment of hopeless iritis and iridocyclitis in a later paper. In 
September 1869, from his sickbed at Inselbad, von Graefe sent a 
short message to the Heidelberg Congress on iridotomy in desperate 
cases of iridocyclitis and of retro-iridic membrane after extraction of 
a cataract.?°? 

In 1854 he reported on an interesting case of marked blepharospasm 
associated with hyperesthesia following trauma in which cure followed 
division of the supra-orbital nerve.'°* Later he reported his experi- 
ences with supra-orbital neurotomy in cases of blepharospasm of dif- 
ferent origins and in cases of supra-orbital neuralgia.?% 

Except in cases of ptosis due to blepharochalasis, he advised against 
excision of a segment of skin alone, because it is ineffective.°° He 
advocated removal of part of the orbicularis muscle and skin, elevating 
both by means of sutures. 

The operation of tarsorrhaphy he considered to be indicated in cases 
of ectropion, of widening of the palpebral fissure after an operation for 
squint and of exophthalmos associated with hyperthyroidism and to 
prevent corneal suppuration in paralytic lagophthalmos.’ 

Canthotomy or canthoplasty was advised in certain cases of narrowed 
palpebral fissures in purulent, granular or diphtheritic inflammation 
of the conjunctiva.*°? Von Graefe felt that it was not necessary to 
excise the chemotic conjunctiva in those cases. 

He discussed various types of operations for entropion and ectropion 
in 1864.1 

His classic discussion of the pressure bandage was one of his few 
papers containing a historical introduction. In 1864 he gave the 
indications for the use of solution of chlorine in the treatment of 
various types of conjunctival inflammation.’%° In an earlier paper he 
had discussed the use of tepid and hot poultices in different ocular 
conditions and had given the indications for the use of hot com- 
presses.114 He wrote briefly in 1860 on Simon’s glycerin salve (one 
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part of starch to five parts of glycerin) and its use as a base for 
ophthalmic ointments.*?? 

His exact and careful investigations of the extract of the Calabar 
bean revealed its physiologic properties, its potency as a miotic, its 
antagonism with belladonna and its uses in ocular therapeutics.'!* 

The employment of hypodermic injections in ophthalmic practice 
was the subject of an interesting paper published in 1863.%* In it 
von Graefe gave the indications for the use of morphine acetate or 


morphine hydrochloride in the following conditions: after ocular 


injuries or operations, in cases of ciliary neuralgia, as an antidote for 
atropine poisoning and in certain forms of reflex blepharospasm. He 
expressed the opinion that injections of atropine are of some value 
only in spastic conditions. 


Relation of the Eye to General Medicine.—In a talk on exophthalmic 
goiter before the Berlin Medical Society on March 9, 1864, von Graefe 
described the lagging of the eyelid, which bears his name (“Graefe’s 
sign”)."2° He stated that it is not related to the degree of exophthalmos 
and is not present in cases of orbital tumor. The sign is due to an 
innervational disturbance of the musculature of the lid, namely, of the 
sympathetic part of the elevating mechanism. In 1857 he published 
an extensive paper on his observations in cases of exophthalmos asso- 
ciated with goiter and cardiac disease '#* and presented statistics show- 
ing that the prognosis is worse in males. His treatment of exophthalmos 
included injections of tincture of iodine every two or three days in the 
vicinity of the eye, compression bandages, electricity and tarsorrhaphy. 

In 1867 at the Paris Ophthalmological Congress he advised partial 
division of the levator tendon for gaping palpebral fissure in cases of 
exophthalmic goiter.'!7 

On May 5, 1867, he spoke on exophthalmic goiter at the Berlin 
Medical Society, advising the induction of intermarginal palpebral adhe- 
sions for the treatment of keratitis e lagophthalmo.1?* 

He wrote in 1858 on the visual disturbances in diabetes mellitus, 
describing diabetic cataract in young and old persons, chronic choroiditis 
and cerebral amaurosis as complications.’?® In many diabetic patients 
he had observed weakness of accommodation. 
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In a paper on diseases of the eye in the course of epidemic cerebro- 
spinal meningitis, he discussed endophthalmitis following that disease.*”° 
He found the condition to be bilateral in 3 of 40 cases. 

His ophthalmologic observations on cases of cholera were published 
in 1866.24. He stated that partial ptosis is due to weakness of the 
levator muscle and lagophthalmos, to weakness of the orbicularis muscle. 
Loss of orbital tissue due to wasting produces enophthalmos. In many 
cases he noted conjunctival injection, dryness of the conjunctival sac, 
corneal dehydration and contracted pupils. At the height of the 
asphyxial stage he observed alteration of the retinal circulation but with 
little reduction in the visual acuity. 
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THE PROBLEM OF -THE CRYSTALLINE LENS 
} 
BENJAMIN L. GORDON, M.D. 
ATLANTIC CITY, N. J. 


Herbert Spencer in his “Principles of Biology” said: “There can be 

no knowledge of function without a knowledge of some structure to 
perform function.” To no other part of the human organism is this 
more applicable than to the crystalline lens, for there is no other ana- 
tomic structure that is more mathematical in form than the lens or so 
complex in composition. For this very reason there is no subject in 
human physiology about which more divergence of opinion has been 
entertained than the role the crystalline lens plays in the faculty of 
vision. A résumé of the ancient and medieval ideas of anatomy and 
physiology with regard to the lens will show how the knowledge of 
ophthalmology developed by a slow evolutionary process from remote 
ages and will demonstrate that the progress of ophthalmology has gone 
pace by pace with the advance in the knowledge of the structure and 
function of the crystalline lens. 

Ancient anatomists did not recognize the crystalline lens. They 
believed that the ocular fluids during life were of uniform consistency 
(fig.*1) and that the denseness of the lens, observed in dead or slaugh- 
tered animals, was a postmortem change. Neither the early Greeks 
nor the ancient Hebrews seemed to have recognized the lens. There is 
no word in the Hebrew Bible descriptive of the lens,’ and it is ques- 
tionable if even Hippocrates, the father of medicine, identified the 
crystalline lens as distinct from the other humors of the eye.? The 
Pythagoreans assumed that vision and color were caused by the bom- 
bardment, as it were, on the eye of minute particles propelled from 
the surface of the object seen. The Platonists introduced three elements 


From the Peter Ophthalmologic Clinic, Graduate School University of Penn- 
sylvania, Philadelphia. 

1. The sacred writers considered the pupil the most essential part of vision, 
on the basis of the common observation that when the pupil is covered through 
some injury or disease vision is impaired. The term “Babath Ayin” or “Ishon” 
(Deut. 32:10; Zach. 2:12; Prov. 7:2; Ps. 17:8; Ecc. 17:22), rendered “apple 
of the eye,” refers to the pupil. “Babath” is cognate to the Arabic “Babuth’— 
a baby or little image seen in the pupil. “Ishon” is the diminutive of “ish”’—little 
man. The term “pupil” has a similar etymology, derived from the Latin “pupa, 
pupus, pupulla, pupulus”—a doll or little person (Pliny: Historia Naturalis X : 37). 
In the Jer. Talmud appears “galgal raina”—the wheel of the eye; Nidah 50 C. U. 
also “partzuf sh’bekomet Der. Zutta 9”—the images within the iris. 

2. The term “opus,” designated by Hippocrates as the most important part of 
the visual apparatus, is in all probability the pupil. 
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in the faculty of vision: (a) A stream of particles, “the divine fire,” 
was emitted from the eye, and combined with (b) the solar rays; this 
union again met (c) a stream of particles from the object and then 
returned to the eye, where vision was excited. Both of the foregoing 
theories failed to take into consideration the lens as necessary to the 
process of vision. This transparent little body, the most striking part 
of the visual organ when the eye is dissected, was, however, identified 
by later Greek anatomists of Alexandria, the capital of the Ptolemies, 
where the seat of vision was located in the crystalline lens. Ptolemy 
Soter, in his book “Light,” explained that vision is effected by rays of 
light emerging from the lens toward the object looked at. 

Galen accepted the Alexandrian teachings. The lens. was considered 
by him most essential to vision. He thought this to be proved by the 


Fig. 1—The eye as visualized by Hippocrates and Aristotle. 1 indicates the 
fluid; 2, the visual spirit; 3, the pupil; 4, the iris; 5, the cornea; 6, the choroid; 
7, the sclera; 8, the arachnoid; 9, the vein entering the eye, and 10, hollowed optic 
nerves. This figure was reconstructed by Magnus (“History of Medicine”) and 
was redrawn from Arnold Sorsby’s “Short History of Ophthalmology.” 


fact that in cases of hypochyma (cataract), in which a pathologic humor 
formed between the cornea and the lens, vision was impaired. He 
characterized the lens as divine—divinum oculi. By other Greek physi- 
cians it was known as anima ocult, the spirit or soul of the eye.* Galen 
conceived the thought that the dark retina lined the posterior surface 


3. The Romans had similar notions. “It is the soul itself,” said Cicero, “which 
sees. The eye is but the window to the soul.” Pliny said: “Beyond a doubt, 
it is in the eye that the mind has an abode.” He added in his naive style: “When 
we kiss them, we seem to be touching the very soul.” In modern verse, one finds 
similar expressions: “The eye is the inlet to the soul,” and “It is well to beware 
of him whose visual organs avoid your honest regard” (Hosea Ballau). 
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of the lens, thus forming a mirror from which objects were reflected 
and on which impressions were registered and transmitted by the 
visual spirit through the hypothetic hollow optic nerves to the brain. 
Returning, the visual spirit followed the same route, coming from the 
brain to the lens and thence to the Pnewma (the air which he believed 
to be in the anterior chamber) and to the cornea, where the process 
ended and in some mysterious way vision took place (fig. 2). The 
mysterious third ventricle, the abode of the soul, was believed to be that 
part of the brain which translated this impression into vision. Reflection 
was the keynote of Galen’s explanation of the visual phenomenon. 


Because of the supposedly great importance of the lens to vision, 
Galen elaborated his theory. According to him, nature had located the 
crystalline lens safely between the soft and the watery humors, so that 
it was protected against injury from without by strong tunics and doubly 


Fig. 2—This conception of the eye was from the translation of Meyerhof of 
Hunain ibn Is-haq al-Ibadi’s Ten Treatises on the Eye. This illustration is prob- 
ably a copy of older Greek texts. It coincides with the description of Galen. 
It is redrawn from Arnold Sorsby’s “Short History of Ophthalmology.” 1 indi- 
cates the vitreous; 2, the pupil; 3, the visual spirit; 4, the hollowed optic nerve; 
5, the crystalline lens; 6, the cataract space; 7, the retina; 8, the choroid; 9, the 
sclera, and 10, the conjunctiva. 


fortified to the front by the cartilaginous lids.* All the structures of the 
eye were provided only to safeguard this precious crystal. 


The name “crystalline” was first mentioned by Celsus (25 B. C.- 
50 A. D.). “Under this,” said Celsus, “is a drop of humor from which 
proceeds the faculty of vision, called by the Greeks ‘chrystalloides’.” 
According to him the lens was separated from the cornea by a space 
which he called locus vacuus. This empty space, he thought, was the 
location of cataract (fig. 3), known as suffusio, and was believed by 
the ancient ophthalmologists to be caused by diseased humor descending 
from the brain. The entire ancient world thought of the lens as a 


4. Shastid, Thomas Hall, in Wood, Casey A.: American Encyclopedia and 
Dictionary of Ophthalmology, Chicago, Cleveland Press, 1917, vol. 11, p. 8595. 
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candle within a magic lantern, the rays of which were supposed to pro- 
ceed outwardly to illuminate the dark path of the individual.’ Even as 
keen-minded a person as Euclid,® the first to explain the visual act 
scientifically by mathematical diagrams and to point out that light ema- 
nated from the eye in the shape of a cone, “the visual cone,” could not 
detach himself from such erroneous ideas. 

The “Ayur-Veda” by Charaka and Susruta, the two great religious 
and ethical teachers of ancient India, described vision as a chemical 
phenomenon. “In the visual organ,” they stated, “all the five elements 
participate—earth, fire, water, air and ether. It has the appearance of 
a glass crystal and is the place of the eternal fires.” ? 


Fig. 3.—The structure of the eye as conceived by Celsus. 1 indicates the locus 
vacuus (cataract space); 2, the cornea; 3, the choroid; 4, the arachnoid; 5, the 
crystalline lens, and 6, the vitreous. 


Superficially, to the modern mind, such a doctrine of vision as the 
“magic lantern” or “eternal fire’ appears, to say the least, primitive, 
but if one considers the thorough lack of knowledge of anatomy of 


5. Draper, John W.: The Intellectual Development of Europe, New York, 
Harper & Brothers, 1876, vol. 2, p. 279. 

6. Seligmann: Geschichte der Medizin und Krankheiten, Jahresb. u. d. Leistung. 
d. ges. Med. 1:388, 1877. 

7. Hirsch, A.: Geschichte der Augenheilkunde, Leipzig, W. Engelmann, 1877, 
p. 239. Panas, M.: Coup d’oeil sur lhistoire de l’ophthalmologie, Gaz. d. hop. 
52:1105 and 1137, 1879; quoted by Kottelmann.1®° The “Ayur-Veda” contains 
largely the writings of Charaka and Susruta. The first flourished at the begin- 
ning of the Christian era and the second about 400 years later. The work consists 
of 1,000 selections, each having 100 stanzas. It deals with a large variety of 
subjects put together without any systematic arrangement. 
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the eye and the ill informed state of physiologic optics of our remote 
forefathers, these theories of vision are not altogether without reason. 
These erroneous ideas were doubtlessly based on a phenomenon fre- 
quently observed in some animals or in albinos whose eyes are defec- 
tive in retinal pigments, and in the daylight or in artificial light the pupils 
appear fiery red.® 

Aristotle (384-322 B. C.) was the first to explain the faculty of 
vision by rays of light radiating from the object to the eye, but even 
he could not free himself from the tradition that the rays are focused 
on the crystalline lens, where he thought the center of vision was 
located.® This same belief prevailed among sacred writers of later ages. 
Benedictus, the church father, pointed out that the faculty of vision 
was dependent on the crystalline lens.1° Although the discovery of the 
retina as the percipient plate for images is said to have been discovered 
in Alexandria by Herophilus of Chalcedon in the third century B. C., 
none of the anatomists dared to dispute ancient authority. All, with 
possibly a few exceptions, adhered to the popular teaching that the 
lens, and not the retina, was the site where light, form and color were 
induced." 

The renaissance of the Arabs in the early Middle Ages (seventh 
century) brought on a revival of learning. Great interest was displayed 
in the natural sciences, philosophy, mathematics and medicine. The 
teachings of the old Greek masters were revived, but very little origi- 
nality was shown in anatomy. The anatomy of Galen was accepted 
without any question by the awakened Arab physicians. The new modi- 
fications in that branch of medicine were not made on the basis of evi- 
dence obtained by dissection, as this was prohibited by the Mohammedan 
religion, but were conclusions reached from comments and speculations 
on the text of Galen. 

The most distinguished of all Arabic savants, the eminent philosopher 
and physician Avicenna (Abu Ali al-Husain ibn Sina, 980-1037 A. D.), 
sided with Galen that vision was based on the principles of the reflecting 


8. Traces of such beliefs are still preserved in almost every language, in sacred 
writings, in modern poetry and in the folk-lore of many peoples. Expressions such 
as “fiery, bright, illuminating, sparkling, dazzling, twinkling eyes” are found in 
many languages. In the Psalms (38:11) one finds the expression “the fire of the 
eye.” In verse appear the lines “A lamp is lit in woman’s eye” and “That souls 
—else lost on earth—remember angels by eyes of fire.” “A child at birth has a 
candle in its eye that sees from one end of the universe to the other” appears 
in the Talmud. 

9. Isigonia, M. A.: Theorie des Sehens und der Sinne tiberhaupt bei Aristoteles, 
Basel, 1888; quoted by Kotelmann,!° p. 102, footnote 850. 

10. Kotelmann, L. W.: Die Ophthalmologie bei den alten Hebraern, Leipzig, 
Leopold Voss, 1910, p. 103, footnote 852. 

11. Ebers, Georg: Eine Agyptische Kénigstochter, ed. 2, Stuttgart, 1869, 

vol. 3, p. 273, footnote 16; Kotelmann.1° 
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mirror and that the lens received impressions of objects which were 
carried through the hollow optic nerves to the optic chiasm, where vision 
of both eyes was united by the visual spirit; thence these impressions 
were carried to the third ventricle—the supposed seat of imagination and 
conception. Avicenna opposed the Pythagorean theory, first enunciated 
by Alcmaeon, that colored images were being continually detached from 
objects until the soul was able to take note of them. He also combated 
the Platonic theory accepted by Euclid that thread-lights emerging from 
the eye united with the rays coming from the object to form a picture 
on the lens. Avicenna’s well known medical work the “Canon of Medi- 
cine” ** is a modified digest of the works of Galen and of later Greek 
physicians.** 


Fig. 4—An early Arabic drawing of the eyeball. 1 indicates the sclera; 2, the 
choroid; 3, the retina; 4, the vitreous; 5, the crystalline lens; 6, the spider-web 
tunic or the anterior capsule; 7, the aqueous humor; 8, the iris; 9, the pupil: 
10, the optic nerve, and 11, the optic canal. 


A contemporary of Avicenna, Ali ben Isa,** also known as Jesu 
Haly, the most important of the Arabian ophthalmologists who flour- 


12. “The Canon of Medicine” was translated into Latin and Hebrew. The 
German translation by J. Hirschberg and J. Lippert appears under the title “Die 
Augenheilkunde des Ibn Sina.” Aus dem Arabischen tibersetzt und erlatitert (Leip- 
zig, Veit & Co., 1902). 

13. Double vision, according to Avicenna, is caused by squint or rotation of 
one eye, both images thus being prevented from uniting at the chiasm by spasm 
caused through quick change of images, by irregular movement of the visual 
spirit or by a change of sight of the pupil. 

14. His “Memorandum Book for Eye-Doctors” was the earliest special work 
on ophthalmology which has been preserved intact. It not only was considered 
a standard textbook on this subject by the Arabs but occupied an important place 
among ophthalmologists of Europe for several centuries. It is even used at 
present in Arabian countries. Soon after its appearance it was translated into 
Latin and Hebrew. The latest translation into a modern language is that of 
J. Hirschberg and J. Lippert (Leipzig, Veit & Co., 1904). 


eS SCRGG RR ar A vs Sebel sta 


ie 


7 oxen 
es 


aa 
weg 








780 ARCHIVES OF OPHTHALMOLOGY 


ished at Bagdad in the first half of the seventh century, explained the 
act of vision in this manner: The visual spirit runs out from the eye, 
unites at the external layer and proceeds to surround the object at which 
the eye is looking, and then it goes back into the eye through the cornea 
and the pupil and prints an impression on the crystalline humor. 
According to Ali ben Isa, the picture is formed on the anterior surface 
of the lens. 

Other distinguished Arabic physicians who participated in the ages- 
long controversy of intra mittendo vel extra mittendo (receiving or 
sending out the visual spirit) were Abul-Casim (996-1050 A.D.), 
Al-Sadili*® (fourteenth century) and Abu Jaqub Ishaqibn Hunain 














Fig. 5.—Tenth century drawing of the eye (Abul-Casam). JL and R, 2 and 
3 indicate the skull cavity; 4 and 5, the dura mater; 6 and 7, the skull and skin 
covering; 8, the optic nerve; 9, the optic canal; 10, the sclera; 11, the choroid; 
12, the retina; 13, the vitreous; 14, the crystalline lens; 15, the spider-web tunic 
or the anterior capsule; 16, the aqueous humor; 17, the iris; 18, the pupil; 19, the 
cornea; 20, the ocular conjunctiva, and 21, the optic chiasm. 


(910 A.D.). The first elucidated the mechanism of vision by the pas- 
sage of the soul from the brain into the pupil (fig. 5). The second, 
in his book “Oculistic Aids for Diseases of the Visual Apparatus,” 
supported the theory of Alcmaeon. The third accepted the thread-light 
theory of Euclid. 

The theologic explanation of vision seemed to be in vogue well up to 
the eighteenth century. Leading ophthalmologists like Briggs, who dis- 


15. Abul-Casim: Amur ben Ali Al-Mausili, translated by J. Hirschberg and 
J. Lippert, Leipzig, Veit & Co., 1908. Al-Sadili: Zur Geschichte der Lehre vom 
Sehen, Eilhard Wildermann, Berlin, 1890, p. 470. 
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covered the optic disk (1776), and Porterfield, who showed that the 
blindspot was the place of entry of the optic nerve (1759), explained 
binocular vision as a reflex act of the soul. Porterfield gave the attitude 
of the ophthalmologists of his day in the following passage: ‘The con- 
nection between our ideas and motions excited on the retina, optic nerve, 
and sensatorum is unknown to us and seems to depend entirely on the 
will of God.” *¢ 
The first to challenge the early traditional theory that vision was 
produced by beams of light emerging from the eye was Ar-Razi (850- 
932 A. D.), also known as Mohammed ibn Zakaryah Abu Bekr Ar-Razi. 
He also is credited to be first to describe the pupillary reflexes to light. 
Averroés ibn Rashid (1126-1198), the famous Spanish-Arabic 
philosopher of Cordova, a pupil of the celebrated Hebrew physician, 
Avenzoar (1109-1162) of Pentaflor, near Seville, was another to oppose 
the traditional explanation of vision.‘7 In his work, “Healing,” he 
maintained that the lens was receiving light and that there was no such 
thing as a visual spirit (as taught by the school of Galen), nor did the 
crystalline lens have the properties of perpetual fire as thought by the 
Indian and early Greek writers. All images, according to Averroés, 
were formed, after passing through the cornea, on the crystalline lens. 
Millenniums passed before the true function of the crystalline lens 
was determined. Ancient tradition was difficult to overthrow. Inde- 
pendent inquiry and cbservation were generally looked on with the 
utmost distrust when the results ran counter to ancient authority. 
Scientific investigation was almost wholly restricted to the study of 
the writings of Aristotle, Hippocrates, Ptolemy and Galen. To question 
their authority was impiety. The highest ambition of a scholar was to be 
able to explain and to comment on the teachings of the great masters. 
There were, however, among the Neo-Arabic scholars a few pioneers 
and independent spirits who ventured to discard the old fanciful concep- 
tions. One of these was the physicist and mathematician Alhazen 
(965-1038 A. D.), of Bassora, Mesopotamia, also known as Al-Hasan 
ibn Al-Haitam. Alhazen was an iconoclast, one of the rare scholars 
of his day who dared to challenge ancient authority. He broke down 
the old structure built on the foundation of primitive theories. He 
proved by mathematical calculations and geometric diagrams that visual 
rays do not proceed from the eye to the object.** On the contrary, 


16. Sorsby, Arnold: A Short History of Ophthalmology, London, John Bale, 
Sons & Danielsson, Ltd., 1933, p. 34. 

17. Hirschberg, J.: Anatomische Abbildung vom Auge bei den Arabern, Cen- 
tralbl. f. prakt. d. Augenh., 1914. 

18. A German translation of Alhazen’s “De luci” was made by Baarmann 
under the title of “Abhandlung tiber das Licht des Ibn al-Haitam” (Ztschr. d. 
deutsch. morgenland. Gesellsch. 36:195, 1882). An excellent translation of this 
work was made in English by T. H. Shastid,* p. 8701. 
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from every point of the object rays of light travel in straight lines and 
enter the eye to unite at a central point to form a pyramid, of which 
the apex is at the point of union in the eye and the base corresponds 
to the object. His theory differed from that of Euclid who believed that 
the visual cone was not made up of rays from each and every point of 
the illuminated or luminous body but was one solid cone. Alhazen 
rediscovered the law of refraction as to rays of light when passing 
through mediums of different densities.1° He brought out the fact that 
the angle of incidence is parallel to the angle of refraction and that both 
the incident and the emergent rays lie in the same plane. He solved 
many difficult problems of dioptrics and catoptrics,”° including the 
so-called “problem of Alhazen”—“the situation of the eye being given, 
and that of an object which is visible in a mirror, find the point of 
reflection.” He established the fact that the crystalline lens is a part 
of the media, and he explained binocular vision scientifically. “His 
description of experimental physics,” said Tscherning, “by far surpasses 
in scope that found in many modern textbooks.” *? But like many 
other pioneers in their chosen fields, Alhazen made no impression on 
the ophthalmologists of his day, partly because he was far ahead of his 
time, but largely because he was too logical for his contemporaneous 
generation. Practical demonstrations rather than mathematical figures 
and geometric diagrams were needed to break through the heavy walls 
of medievalism and to do away with the time-honored traditions. 


This was accomplished two centuries later when the great Islamic 
tide receded, and the world domination by the Islamites was checked by 
the Mongols from the east and the Crusaders from the north. The 
seeds of learning cast on what seemed to be a desert soil were not lost. 
They were carried away by the currents of time to Europe where they 
found a more fertile soil. The works of the Arabic physicians and 
their translations of the Greek masters found eager response in the new 
environment. Latin versions of the Greek masters that were preserved 


19. Ancients observed the principle of refraction. Eleamedes (50 A. D.) in his 
“Cyclical Theory of Meteors” alluded to the apparent bending of sticks partially 
immersed in water and to the rendering visible of coins in basins filled with water. 
This principle of refraction was mentioned by Abraham Bar Chiya, a Jewish 
physician of the tenth century. Reviewing various theories of vision, he cited 
the fact that rays of light enter the eye in straight lines but bend when passing 
from one medium to another, either to the perpendicular or away from the perpen- 
dicular according to the strength of the medium (Steinschneider: Hebraische 
Bibliographie, Berlin, 1864, p. 784). 

20. Bauer, Hans: Die Psychologie Alhazens, auf Grund von Alhazens Optik 
dargestellt, Beitrage zur Geschichte der Philosophie des Mittelalters, Miinster, 
I. Weimer, 1911, vol. 10, p. 5. 

21. Tscherning, M.: Physiologic Optics, translated by Carl Weiland, Phila- 
delphia, Keystone Publishing Company, 1924, p. 195. 
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only in the Arabic language and of the medical and ophthalmologic 
works of Ali ben Isa, Avicenna, Alhazen and others soon became 
available. 

The great impetus given to the study of physiologic optics was the 
discovery of the “camera obscura” by Leonardo da Vinci (1452-1519), 
of Italy. Da Vinci was endowed by nature with the rare combination of 
artist,??_ mathematician, physicist, physiologist and anatomist. These 
remarkable accomplishments enabled him to make correct anatomic 
drawings, in which field he was the pioneer. In the structure of the eye 
he discovered a close similarity to his newly invented camera, wherein 
the purpose of the lens was to condense or throw an image on the 
recipient plate. By this analogy he shattered all the ancient theories 
relating to vision and demonstrated that the function of the crystalline 
lens is to transmit rays of light to focus on the retina. Alexander von 
Humboldt aptly said of da Vinci that “he was the first to start on the 
road towards the point where all the impressions of our senses con- 
verge in the idea of nature.” 

But there was a link missing in the chain of development. The 
location of the lens in the middle of the eye as taught by anatomists of 
the day did not agree with the optic measurements necessary to focus 
rays of light on the retina. This was supplied by Ab Aquapendente 
Fabricius (1537-1619), a former student of the celebrated anatomist 
Falloppio of Padua and a teacher of William Harvey. In his work 
“De oculo,” he presented a diagram indicating the correct position of 
the lens, posterior to the iris and not in the middle of the eye, as accepted 
by tradition (fig. 6). Fabricius, however, did not realize the importance 
of his discovery. 

Francois Quarré ** appears to have been the first to utilize the dis- 
covery of the true position of the lens to break down the ages-long 
tradition that cataract is due to a morbid fluid settled between the iris 
and the lens. The credit for this, however, is given to Michael Brisseau 
(eighteenth century), who rediscovered the true character of cataract. 
He performed a postmortem examination in a case of “couchement 
operation” and found that the trouble was caused not by an inspissated 
humor in front of the lens but by opacities of the lens or capsule or of 
both.”* 

The next to Alhazen in laying the foundation of physiologic optics 
was the eminent German theologian, astronomer and physicist Johannes 


22. Leonardo da Vinci became famous in the field of art by his paintings 
“The Last Supper,” “The Virgin on the Rocks” and “Mona Lisa.” 

23. Quarré, Francois, cited by Shastid,* p. 8756. This discovery, according to 
the testimony of Isaac Vass and Christian Huygnes, should be credited to Wille- 
brord Snellius, of Leyden (1591-1626) ; they claimed to have seen a manuscript 
in which this fact was recorded (footnote 4, p. 8741). 
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Kepler (1571-1630). Unlike Alhazen, who reached his conclusions on 
optics by the study of the anatomy and functions of each part of the 
eye, Kepler approached the subject from his investigations into the 
astronomic telescope “Keplarian.” There is little doubt that his 
research with the telescope, opening up as it did an immense field for 
astronomic research, stimulated in him a desire to study the optic system, 
which led to his publication in 1604 of “Astronomae pars optica,” a 
work containing important discoveries in the science of vision and a 
notable approximation toward the true laws of refractions. In his 
“Dioptrics” (Augsburg, 1611), Kepler stated that the posterior surface 
of the lens was hyperbolic, while the anterior surface was spherical ; that 


Fig. 6—The correct position of the lens as described by Ab Aquapendente 
Fabricius. 1 indicates the aqueous humor; 2 and 6, the aranea coat; 3, the crystal- 
line lens; 4, the cornea; 5, the iris; 7 and 10, the hyaloid coat; 8 and 9, the sclerotic 
coat; 11, the retina; 12, the choroid; 13, the sclera, and 14, the optic nerve. 


the retinal imagé was made up of as many pairs of cones as there were 
points in the object looked at; that the cones met base to base at the 
crystalline lens, and that the central point of the retina was possessed 
with the best vision. Many other facts concerning the optic system 
were either discovered or reaffirmed clearly for the first time by Kepler. 
No one, with the exception of Helmholtz, did as much to advance the 
science of physiologic optics as did Johannes Kepler. Thomas Young 
acclaimed him as the most clear-sighted man that ever lived. 

With the conception of the eye as an optical apparatus based on the 
principal of the “camera obscura,” the problem of refraction was solved, 


24. Footnote 24 was deleted by the author. 
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but new problems presented themselves for solution, most important of 
which was the problem of accommodation. It became obvious that the 
mechanism of the eye differs in some respect from the camera obscura, 
as it can register rays of light from different distances without any visible 
changes in its mechanism. Kepler tried to explain accommodation either 
by shortening the anteroposterior diameter of the eye through the action 
of the extra-ocular muscles,”* thus bringing the retina nearer to the lens, 
or by the advance of the position of the lens forward. 

The French philosopher, René Descartes (1596-1650), was of the 
opinion that this phenomenon, in addition to the change in the length of 
the eye due to the action of the extra-ocular muscles, might be brought 
about by a change in the form of the lens. Others (de la Hire Haller) 
explained accommodation on the basis of the discovery of Scheiner,”* a 
Jesuit Father (1575-1650), “that the pupils contract during accommoda- 
tion.” The diminished diffusion circles caused by the decreased size of 
the pupil was claimed to clarify near vision. This view had additional 
support in the fact that through a pinhole objects are seen more clearly. 

Still others (Home and Ramsden) advanced the theory that accom- 
modation depends on the curvature of the cornea. Arlt, who discovered 
that myopia is due to the elongation of the globe, thought that elonga- 
tion in the anteroposterior diameter of the eye, caused by the action of 
the extra-ocular muscles, might also be responsible for accommodation.”* 
Sturm, on the other hand, denied altogether the existence of accommo- 
dation. “Near objects,” he stated, “are seen with the front part and far 
objects with the back part of the focal interval.” ?* 

To Thomas Young (1773-1829) belongs the credit for demonstrat- 
ing for the first time (1793) that the essential nature of accommodation 
depends entirely on the increased curvature of the lens. In his classic 
paper, “On the Mechanism of the Eye,” 2” he eliminated, by a series of 
experiments on his own eyes, both principal theories of the mechanism 


25. Caspary has recently demonstrated by experiments that the rectus muscles 
by increasing their tension may cause sufficient pressure within the globe to move 
it forward or backward or to change the radius of curvature so as to cause 
corneal astigmatism. “It is well known,” he said, “that in aphakia the Purkinje 
phenomena show that some accommodation is left which could be explained only 
by pressure of muscular action.” 

26. Christoph Scheiner, of Swabia, was one of the most profound investigators 
in the field of optics. Among many other things, he revealed the index of refrac- 
tion of the various media of the eye. According to Scheiner, the refractive 
properties of the aqueous are nearly the same as water; those of the lens resemble 
those of glass, and the index of refraction of the vitreous is between that of the 
aqueous and that of the lens. 

27. Young, Thomas: Tr. Roy. Soc. London, 1807. Peacock, G.: Works of 
Thomas Young, London, J. Murray, 1855. 
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of accommodation. The theory that the curvature of the cornea might 
be responsible for the act of accommodation was dismissed after a 
weak objective lens of a microscope filled with water and placed before 
his own eye failed to neutralize any possible action of the cornea. To 
disprove the theory of temporary elongation of the eyeball, he resorted 
to a very ingenious experiment. He turned his own eye (which was 
unusually prominent) inward as much as he could and clamped the eye 
between two rings, one of which was placed on the anterior surface of 
the eye and the other on the external side between the orbit and the 
globe until the phosphene produced by pressure reached the fovea. In 
this maneuver he prevented his eye from being elongated, and yet 
accommodation was not effected. He therefore concluded that accom- 
modation is due to the change in the curvature of the lens rather than 
to the changes in the eye. As a direct proof that a change in the surface 
of the lens is responsible for accommodation, he pointed to the fact, 
previously stressed by Porterfield but proved by the use of his optometer, 
that when the lens is removed, as after extraction of a cataract, 
(aphakia) accommodation is entirely lost.?* 


Tscherning,}® commenting on the originality of Young on this sub- 
ject, said that ““Young had more exact ideas on what happened during 
accommodation than those which are actually now in vogue. It is 
truly astonishing that nearly a century should have passed before his 
book was understood and before we came to know as much as he.” 


Young’s conclusions were confirmed by Lagenbeck (1849), who 
noted the catoptric changes in the Purkinje images during accommoda- 
tion, and were further established by the observations of Donders, 
Knapp and Cramer, and particularly of Helmholtz, who with the 
phacometer and ophthalmoscope, which he invented, determined the posi- 
tion and curvature of the surfaces of the lens during the act of 
accommodation. The discovery of the ciliary muscle by Sir William 
Bowman (1846), who demonstrated both the meridional and the radial 
fibers, and the annular muscle by Miller seemed to furnish the lever by 
which the lens became hyperbolic (fig. 7). 

Although the controversy over accommodation raged over a period 
of three hundred years, the mechanism by which it is effected still 
remains undetermined. The explanation of Young was built on the 
incorrect hypothesis that the lens was of a muscular structure and 
accommodation was dependent on the tractility of the muscles. The 
same may be said about the theory of Helmholtz. and his collaborators, 
who were of the opinion that the lens was composed of an elastic sub- 


28. Young, Thomas: Phil. Tr., London, 1801, p. 23. 
29. Tscherning,?1 p. 150. 
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stance. Helmholtz’ *° theory that the traction of the zonula keeps the 
crystalline lens reposed or flattened for distant vision (“Der Druck der 
Gewebe muss die Spannung der Linse in Fernsehendenauge unter- 
halten”), but during accommodation, the zonula having become free, 
makes the lens swell, thus causing the circle formed by the ciliary 
process to become smaller and the lens to become spherical, was disputed 
by observers of no less authority in the field of physiologic optics than 
Tscherning,*! Javal, Hess, Home, von Pflugk and others, but their own 
theories were no more convincing.** 

Von Pflugk ** in a recent article demonstrated by several apparatus 
of his own device that accommodation is produced by the pressure of 





Fig. 7—A horizontal section of the eyeball showing the crystalline lens in its 
relation to the Bowman muscle, ciliary processes and the suspensory ligament. 
1 indicates the lens; 2, the vitreous; 3, the anterior chamber; 4, the iris; 5, the 
cornea; 6, the posterior chamber; 7, the canal of Schlemm; 8, the ciliary muscle 
and processes; 9, the suspensory ligament; /0, the ora serrata; 11, the retina; 
12, the choroid; 13, the sclera; 14, the hyaloid canal; 15, the optic disk; 16, the 
macula; 17, the optic nerve, and 18, the central artery. 


the vitreous on the posterior pole of the lens, causing the lens to project 
forward. He refuted the theory that the lens and the anterior capsule 





30. von Helmholtz, H.: Handbuch der physiologischen Optik, Leipzig, Leopold 
Voss, 1867, p. 110. 

31. Tscherning,?! p. 206. 

32. Luedde, W. A.: The Mechanism of Accommodation: Facts and Fancies, 
Arch. Ophth. 7:66 (Jan.) 1932; Am. J. Ophth. 10:15 (Jan.) 1927. 

33. von Pflugk, Albert: Do the Anatomic Factors Necessary for Helmholtz’ 
Theory of Accommodation Exist? Klin. Monatsbl. f. Augenh. 92:445 (April) 
1934. Meyer, Max F.: Mechanism of Accommodation Studied Experimentally, 
Arch. Ophth. 8:53 (July) 1932. 
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are elastic and expressed the belief that before the zonular fibers could 
affect the lens capsule, which is necessary, according to Helmholtz’ 
theory for producing distant vision, they would break. It is question- 
able, however, whether von Pflugk has the last word on the mechanism 
of accommodation. Indeed, after more than a century of observation it 
appears that one ts still in the dark as to the mechanism of this function. 


1616 Pacific pn | 





STRUCTURE OF THE VITREOUS 


JONAS S. FRIEDENWALD, M.D. 
AND 
ROBERT D. STIEHLER, Pu.D. 
BALTIMORE 


Present-day conceptions of the structure of the vitreous are so con- 
flicting and the conclusions in regard to the clinical significance of these 
conceptions are so diverse that the whole subject seems to be rather 
urgently in need of a thorough reinvestigation.! There are many ave- 
nues by which the problem may be approached—physical, chemical 
or anatomic—and the complete restudy of all: these aspects would be a 
formidable task. Our present study has had a somewhat less ambitious 
objective, for it has seemed to us that the hub of the problem lies in 
the question of the physical structure of the vitreous. What are the 
physical elements of the vitreous which account for its general physical 
or, more particularly, its material characteristics—its ability to maintain 
its form and to sustain elastic deformation, its turgor and also its com- 
plete loss of structure when its elastic limits have been overstressed ? 
Only when such elementary questions have been clearly answered will 
one be in a position to attack the clinically significant questions as to 
whether or not the vitreous can swell and, if so, under what conditions, 
and as to what changes may cause vitreous opacities, fluid vitreous or 
collapse of the. vitreous. Not all these questions have been answered 
as the result of our study, but we believe that some fundamental aspects 
of the subject have become clear. 

Our work took its point of departure from one observation on which 
all previous investigators are in agreement. If one breaks up the vitre- 
ous by cutting it up, by grinding or by any other such crude physical 
method and then filters the resulting material, one obtains a clear watery 
fluid as the filtrate and a very small insoluble residue, the residual pro- 
tein. The chief physical characteristic of the filtrate is its viscosity. 
The first part of this paper deals with the viscosity of the filtrate. The 
second part deals with the structure and distribution of the residual 
protein, and the third part, with an attempt to synthesize these findings 
into a reasonable picture of the structure of the whole vitreous and an 
explanation of its material characteristics. 


From the Ophthalmological Institute of the Johns Hopkins University and 
Hospital. 

Read at the meeting of the American Ophthalmological Society, Hot Springs, 
Va., June 6, 1935. 

1. Redslob, E.: Le corps vitré, Paris, Masson & Cie, 1932. 
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I. VISCOSITY OF THE VITREOUS FILTRATE 


Our interest was, in the first instance, directed toward the viscosity 
of the filtrate, not merely because of the intriguing puzzle which is pre- 
sented by the presence of such a considerable viscosity in a fluid of such 
small colloid content but also because the viscosity of colloidal solutions 
is extremely sensitive to any change in the size, shape or state of dis- 
persion of the colloids. If the colloids in the filtrate should under any 
circumstances swell, marked changes in the viscosity of the solution 
should be found. 

MATERIAL 

For the most part, vitreous filtrate was obtained from cows’ eyes. 
One can obtain from 12 to 15 cc. of filtrate per vitreous from these eves 
and so with a small number of eyes obtain adequate volumes of the 
fluid for experimentation. The advantage of this is that little time is 
lost in the dissection of the eyes, and the filtrate is therefore prepared 
as fresh as possible. The vitreous is easily removed from the eye. The 
filtrate may be prepared in many different ways. The whole vitreous 
may simply be placed in a filter and the fluid allowed to drain off (this 
is a time-consuming process), or it may be placed in a centrifuge tube 
and spun at high speed (this produces a partial collapse of the vitreous 
with a separation of the filtrate), or the vitreous may be broken up first 
and then centrifugated, or it may be ground in a mortar and filtered. 
The yield, so far as the viscosity of the filtrate is concerned, varies some- 
what with the mode of preparation, with individual eyes and also with 
the species of animal from which the eyes are obtained. The average 
viscosity of the vitreous filtrate of cows is from 1.8 to 2 times that of 
water. ~ 

It is interesting to note that the filtrate obtained by centrifugating 
the whole unbroken vitreous is considerably more viscous than that 
obtained by other methods. Nevertheless, the organic content does not 
differ by more than a few thousandths per cent in such preparations 
from that usually found. These findings indicate that the substance 
or substances responsible for the major part of the viscosity of the 
filtrate are present in the fluid in extremely low concentration. One of 
us (R. D. S.) is at present engaged in the attempt to isolate such a 
substance in pure form. The results of this investigation will be reported 
elsewhere. It may be mentioned, however, that none of the substances 
previously isolated from the vitreous—serum proteins, mucoproteins or 
hyaluronic acid—contributes any significant fraction to the viscosity of 
the filtra‘e. 

MEASUREMENT OF VISCOSITY 

The measurements of viscosity were made in several different Ost- 

wald types of viscosimeters, in which the time required for a given volume 
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of fluid to pass through a fine capillary under the influence of gravity 
is measured. Since viscosity changes markedly with temperature, the 
whole apparatus was immersed in a water bath. After each determina- 
tion the viscometer was washed and dried with scrupulous care. Fre- 
quent checks were made with distilled water to rule out the possibility 
that some dust particles or scum may have stuck to the wall of the 
capillary. Since minor irregularities in the wall of the capillary can 
produce important changes in the rate of flow, not all instruments of 
the same general construction give equally reliable results. We were 
fortunate, therefore, to find that one of the instruments which we con- 
structed regularly gave checks accurate to within two parts in one 
thousand. The usual corrections for density, loss of kinetic energy and 
other factors were used in calculating the results of the experiments. 
The viscosity (7) may be given either in absolute units, according to 
the formula of Poiseuille » = me. or the viscosity relative to 
water at the same temperature may be given. For many purposes it 
is more convenient to express not the viscosity itself but its reciprocal, 
the fluidity. In absolute units the fluidity of water at 20.2 C. is equal 
to 100. 
STABILITY 

The vitreous filtrate, once prepared, maintains its viscosity with 
remarkable stability. If some preservative, such as toluene, is added 
to prevent putrefaction, the fluid may be kept in the refrigerator or in 
the incubator for days without appreciable loss of viscosity. It is evi- 
dent that there are no enzymes present in the filtrate capable of destroy- 
ing the substance or substances which contribute the major portion of 
the viscosity. Boiling causes a slight precipitate to form, with the loss 
of a very small fraction of the viscosity. From the chemical analyses of 
other investigators it would appear that the precipitate produced by 
boiling is formed from the serum proteins, which are present in the 
vitreous in about the same concentration as in the aqueous. After 
standing in the refrigerator for a week or more, a fine stringy precip:tate 
forms, and there is a slight decrease in viscosity associated with this 
change. Figure 1 shows the magnitude of this change. 


EFFECT OF TEMPERATURE 


The results of measurements of the temperature coefficient of vis- 
cosity of the vitreous filtrate are shown in figure 2. It will be seen 





2. In this formula 7 indicates the viscosity in dyne seconds/ centimeters ? or 
poises; P, the pressure in grams/centimeters?; R, the radius of the capillary in 
centimeters; t, the time in seconds; L, the length of the capillary in centimeters ; 
V, the volume of fluid discharged in time t (in centimeters *) ; g, the acceleration of 
gravity, 980.2 centimeters/seconds?. 
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that the relative viscosity of a given concentration of vitreous filtrate 
remains unchanged with changes of temperature within the range 
studied. | 

EFFECT OF CONCENTRATION 


Two groups of experiments were performed to determine the effect 
of concentration on the viscosity. In the first, fresh vitreous filtrate 
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Fig. 1—Effect of aging on the fluidity of vitreous filtrate. In all the calcula- 
tions of fluidity in this article the fluidity of water at 20.2 C. = 1. 
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Fig. 2——Temperature coefficient of fluidity of vitreous filtrate. A indicates 
water; B, C, D and E, fresh filtrate diluted with physiologic solution of sodium 
chloride; /, fresh filtrate, and G, fresh filtrate concentrated by ultrafiltration. 
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was diluted with physiologic solution of sodium chloride. In the second, 
the vitreous filtrate was evaporated to dryness in the frozen state (in 
vacuo), and the residuum was dissolved in a quantity of distilled water 
such that the resulting solution represented a tenfold concentration of 
the original filtrate. A small fraction of the dried material failed to 
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go into solution and was removed by centrifugation. This residue was 
insoluble in both distilled water and physiologic solution of sodium chlo- 
ride, and the clear supernatant fluid was used in the dilution experi- 
ments. The viscosity of a 1:10 dilution of this preparation was slightly 
less than that of the original filtrate. Nevertheless, the same type of 
curve was obtained in both instances. 

The results of these experiments are shown in figure 3. Additional 
experiments performed on material dialyzed free from electrolytes and 
from dialyzable organic material gave a similar curve when diluted 
either with water or with physiologic solution of sodium chloride. As 
with other colloidal solutions, no simple relationship was found between 
viscosity (or fluidity) and concentration. At low concentration the 
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Fig. 3—Change of fluidity of vitreous filtrate with concentration. A indicates 
fresh vitreous filtrate; B, vitreous filtrate concentrated ten times. The concentra- 
tion of the solution before diluting = 1. 


fluidity versus concentration curve may be considered linear as a first 
approximation. Even when concentrated tenfold, the filtrate showed no 
tendency to gel. 
EFFECT OF VELOCITY OF FLOW 

If the viscosity of water is measured in such an apparatus as we 
have used and the rate of outflow of the water from the capillary is 
measured under different amounts of applied pressure, it will be found, 
in accordance with Poiseuille’s law, that the rate of delivery is roughly 
proportional to the total pressure (hydrostatic pressure plus applied 
pressure). The proportionality is, however, not exact, and when the 
pressure is doubled the flow is almost, but not quite, doubled. This dis- 
crepancy is well known and is attributed to the loss of kinetic energy 
in the production of turbulence in the lower receptacle of the viscometer. 
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The more rapid the flow the greater is this turbulence. Some of the 
applied pressure is therefore used in the production of turbulence and 
does not contribute to the forward movement of the whole column of 
fluid. In calculating the viscosity of solutions at large velocities of 
flow, it is therefore necessary to apply what is known as the kinetic 
energy correction. When this correction is applied it is found that the 
viscosity of water does not change with increasing velocities of flow in 
the range in pressure studied. 

When the same type of experiment is performed with vitreous 
filtrate it is found that the viscosity decreases with increasing velocity 
of flow. At the same pressure the viscosity was found to be slightly 
greater when measured in a viscometer with a very fine capillary than 
in a viscometer with a larger capillary. The relationships of the various 
measurements appeared at first to be complex, but it was found possible 
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Fig. 4+.—Effect of pressure on the viscosity of vitreous filtrate. .4 indicates 
fresh filtrate concentrated by ultrafiltration; B, fresh filtrate, and C, fresh filtrate 
diluted with physiologic solution of sodium chloride. 


to reduce the data to comparable form by plotting the shearing force 
( me) versus the rate of shear (=) for each experiment. The 
ratio of these two quantities is proportional to the viscosity. The pres- 
sure, P, is of course corrected for the loss of kinetic energy. Plotted 
in this way (fig. 4) the data from experiments with water all fall on 
a straight line which goes through the origin of the coordinates. The 
ratios of the ordinates to the abscissas for all points on this line are the 
same, indicating that the viscosity of water is unchanged by the dimen- 
sions of the viscometer and the applied pressure, as is to be expected. 

Measurements made with a single sample of vitreous filtrate under 
different pressures and in different viscometers fall on the curves shown 


in figure 4+. It is apparent from these data that the viscosity of the 
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vitreous filtrate increases as the applied pressure decreases and as the 
ratio of the diameter to the length of the capillary decreases. This 
anomalous behavior is characteristic of colloidal solutions. 


EFFECT OF CONCENTRATION OF SODIUM CHLORIDE 

A sample of vitreous filtrate was dialyzed in a collodion sac and 
to various fractions of the salt-free material varying amounts of sodium 
chloride were added. The relation of fluidity to salt content is shown 
in figure 5. It will be noted that the complete withdrawal of salt causes 
a marked increase in viscosity but that considerable changes in salt con- 
tent in the neighborhood of physiologically isotonic solutions are without 
effect. The explanation of this effect of sodium chloride on viscosity 
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Fig. 5.—Effect of sodium chloride on the fluidity of vitreous filtrate. 


cannot be attempted until some knowledge of the chemical and physico- 
chemical nature of the substance or substances which cause the viscosity 
of the filtrate is available. It is plain, however, that no changes in the 
molecular state of the colloids in the vitreous filtrate take place within 
the physiologic range of the concentration of sodium chloride. 


EFFECT OF py 

In testing the effect of py on viscosity it is necessary to be sure 
that the total ionic concentration of the solution does not vary sufficiently 
from that of physiologic solution of sodium chloride to cause a simple 
ionic effect on the viscosity. This was accomplished by mak- 
ing up solutions with varying amounts of hydrochloric acid or 
sodium hydroxide to which small amounts of sodium chloride were 
added sufficient to bring the total ionic concentration up to that of 
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physiologic solution of sodium chloride. In cases in which strong acid 
or alkali was used this level was, of course, somewhat exceeded. Equal 
volumes of vitreous filtrate were mixed with equal volumes of these 
solutions. The py of the mixture was determined electrometrically, 
using a quinhydrone electrode for the acid range and a glass electrode 
for the alkaline range. The relation of viscosity to py is shown in 
figure 6. It will be noted that from py 4 to py 9 there is no change in 
viscosity. Beyond these extremes precipitates form in the solution, and 
the viscosity of the supernatant fluid becomes less. In the extreme 
acid range the precipitate is redissolved, and a partial return of viscosity 
is found. 

It seems clear from these results that the colloidal particles in the 
vitreous filtrate do not change in size with changes in py, within the 
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Fig. 6.—Effect of pu on the fluidity of vitreous filtrate. 


physiologic or even pathologic range compatible with life. Measure- 
ments of viscosity are, as has been previously mentioned, extremely 
sensitive to changes in the degree of hydration or of dispersion of col- 
loidal solutions. Furthermore, such measurements can be made with 
much greater accuracy than direct measurements of the swelling of dried 
vitreous fractions. Such dried fractions tend to go into solution, and 
the surface boundary between the solid and the fluid portion becomes 
indefinite, making it difficult to determine the degree of swelling. 


EFFECT OF VARIOUS IONS 
In order to test the effect of various ions on the viscosity of the 
filtrate, solutions of various salts in 0.2 molar concentration were made 
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up, and equal volumes of these solutions were added to equal volumes 
of vitreous filtrate which had previously been dialyzed free from salt. 
The viscosity’ of these mixtures were compared with those of 0.1 molar 
solutions of the same salts in water. The results of these experiments 
are shown in the table. It will be seen that some ions have a consider- 
able effect on the viscosity of water. If one subtracts the fluidity of 
the vitreous filtrate in the presence of some particular salt from the 
fluidity of the solution of the same salt in water, one has a crude measure 
of the effect of the salt on the vitreous colloids. It will be seen that some 
ions have much more effect than others, but no systematic relations 
between ions of various types are apparent. In particular, the Hoff- 


Effect of Different Salts (One-Tenth Molar Concentration) on Viscosity of 
Vitreous Filtrate 
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* The fluidity of water (1) plus the fluidity of the vitreous and the salt minus the fluidity 
of the salt equals the fluidity of the vitreous corrected. 


meister arrangement of the efficacy of various ions is conspicuously 
absent. Since the effects of various ions on the properties of proteins 
usually arrange themselves in the order of the Hoffmeister series, one 
may legitimately suspect that the substance or substances which con- 
tribute the major component to the viscosity of the fluid are probably 
not protein. 

MIXTURES OF SERUM AND VITREOUS 


When two solutions are mixed, it is a general rule, according to 
Bingham,’ that unless some reaction takes place between the components 
of the two solutions the fluidity of the mixture is simply additive; i. e., 
the fluidity of the mixture is a linear function of the relative concentra- 
tion of the two components. When mixtures of vitreous filtrate and 
blood serum are made, the mixtures are found to be slightly more turbid 


3. Bingham, E. C.: Fluidity and Plasticity, New York, McGraw-Hill Book 
Company, 1922. 
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than either of the component fractions, and the fluidity of the mixture 
is slightly greater than is to be expected on the basis of the linear rela- 
tionship of simply additive functions, as is shown in figure 7. It is to 
be concluded that the colloids of the vitreous filtrate and those of the 
blood serum undergo slight mutual adsorption. This factor may account 
for some part of the turbidity of the vitreous in intra-ocular inflam- 
matory disease. 
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Fig. 8.—Aspiration of whole vitreous with a hypodermic needle. A, before 
aspiration; B, after aspiration. 


Il. STRUCTURE OF THE RESIDUAL PROTEIN 


A number of simple observations have convinced us that structural 
elements exist in the normal vitreous and that the separation of the resi- 
dual protein on filtration is not an artefact of the mechanical procedure. 
One of the simplest of these experiments is the following: A needle 
with a large bore is attached to a syringe and the point of the needle 
plunged into fresh vitreous (fig. 8.4). If one now sucks forcibly with 
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the syringe the vitreous will be aspirated. No matter where the needle 
is placed or in what direction the opening of the needle is pointed, the 
vitreous is sucked in along a line extending from the hole of the needle 
to the ora serrata (fig. 88). There are, therefore, structural elements 
which extend from the coronal region of the vitreous to every point in 
the interior. 

If the vitreous is mechanically broken up and then centrifugated, a 
small amount of insoluble residue is collected at the bottom of the cen- 
trifuge tube. This may be washed by repeated centrifugation in solution 
of sodium chloride and finally with distilled water and then dried and 
weighed. This is the residual protein, and when prepared in this way it 
is found to constitute 0.017 + 0.002 per cent of the whole weight of 
the vitreous. This figure is somewhat lower than that obtained by other 
investigators but has proved remarkably constant in our studies. The 
reason for the discrepancy may be that other workers did not carefully 
remove all the pigment which adheres to the coronal fibers and perhaps 
did not wash the residual protein free from contaminating substances 
of the filtrate. This small amount of material, then, constitutes the 
structural framework of the vitreous. It was of interest to discover 
whether this material was uniformly distributed through the vitreous. 

If a carefully dissected and unbroken vitreous is suspended in 
isotonic solution of sodium chloride and preserved in the refrigerator 
with the addition of a few drops of toluene to the solution, it maintains 
its form indefinitely. We have kept such specimens for more than six 
months, changing the solution of sodium chloride each week during this 
period. Gradually, under such circumstances the components of the 
fluid portion of the vitreous diffused out and were removed, so that 
after this long period the filtrate prepared from such a specimen con- 
tained only 0.02 per cent of colloid organic matter. The weight of the 
remaining residual protein was not found to have changed in the process. 
Such a vitreous from which everything except the residual protein had 
been removed maintained its original structure intact. It was soft and 
flabby, having lost most of its original turgor, but when suspended in 
isotonic solution of sodium chloride it assumed its original form. This 
indicates, beyond any doubt, that the components of the filtrate are not 
combined with the residual protein to form a gel structure but that the 
residual protein is the structural framework of the vitreous, a frame- 
work which is flabby and soft when the viscous material has been with- 
drawn from its interstices. Such empty skeletons of vitreous reveal on 
study with the ultramicroscope the same structure as does fresh normal 
vitreous. 

If one carefully dissects out the vitreous of a cow’s eye it can be 
readily separated from all other tissues except for a fringe of pigment 
which adheres to the zonular fibers. Such an unbroken vitreous can be 
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placed in a centrifuge tube, and if spun at moderate speed the structure 
will collapse, yielding a clear supernatant fluid essentially identical with 
the filtrate. If the centrifugating is stopped when the vitreous has col- 
lapsed to about one-half its original volume and the material is allowed 
to stand undisturbed, it will gradually reattain its original volume. The 
experiment fails more often than it succeeds, for if the vitreous is too 
roughly handled in dissecting or if it is centrifugated so long that the 
elastic limits of its structural elements are overstressed, it loses its 
power to regain its previous form. 

In order to determine whether the framework of residual protein 
occupies the whole vitreous, a cow’s vitreous was frozen in carbon 
dioxide snow. The adherent pigment was scraped off, and the vitreous 
was allowed to melt slowly. The first melted portion which forms the 
outer layer of the vitreous was scraped off, and its content of residual 
protein was compared with that of the central core. It was found that 
the outer portion contained a higher concentration of residual protein 
than the inner portion but that the concentration in the interior was only 
slightly less than that in the whole vitreous. There is, therefore, a con- 
centration of residual protein on the surface of the vitreous, but the 
main bulk of the material is distributed throughout the whole structure. 

From these initial experiments we concluded that there is a structural 
framework within the vitreous, that the residual protein constitutes this 
framework and that the frame occupies the whole volume of the vitreous 
and does not merely form its outside shell. Our next step was to 
examine this framework in greater detail. 


ULTRAMICROSCOPY OF THE VITREOUS 


Some previous investigators who have studied the vitreous with the 
ultramicroscope have reported that in the fresh condition this tissue is 
optically empty or at most shows a faint uniform haze along the path 
of the beam of light. Our own observations are, on the contrary, that 
an abundant structure is visible with this technic. It seems necessary, 
therefore, to report our technic and observations in some detail. 

The specimen is prepared as follows: A freshly enucleated eye is 
held for an instant under a stream of physiologic solution of sodium 
chloride to wash off the blood. The cornea is then incised near the 
limbus with a sharp knife and the central portion cut out with scissors. 
The limbal portion of the cornea is then grasped with two forceps, and 
an incision is carried backward from the corneal edge through the sclera 
to the region of the optic nerve. Care is taken during this maneuver 
not to incise the choroid or ciliary body. The sclerocorneal wound is 
now spread apart. The choroid is nicked, and the gentlest pressure 
aided by a few touches of the point of the knife causes the tear to extend 
forward to the ciliary body and backward toward the disk. The retina 
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which presents itself through this tear is ruptured by the touch of a 
finger, and the vitreous now protrudes through the cleft. Wuthout 
squeezing the vitreous the scleral wound is pulled wide open, and the 
vitreous is delivered while the coats of the eye are turned inside out. 
The vitreous now rests on the lens and ciliary body. The zonular fibers 
are severed with the point of a knife or with a finger-nail, and the 
vitreous, often with the lens attached, is free. The whole vitreous is 
now placed in a rectangular glass cell. It may be covered with a cover- 
glass, and the empty corners of the cell may be filled with solution of 
sodium chloride, procedures which diminish the amount of trembling of 
the vitreous during the subsequent examination but which are not essen- 
tial for the observations we are reporting. The whole procedure takes 
much less time to perform than to describe. It is easy to have the 
vitreous under observation within two or three minutes of the time of 
enucleation of the eye. 

The cell containing the whole vitreous is mounted on the stage of 
a microscope. A narrow beam of light perpendicular to the axis of the 
microscope serves as the source of light. We have used the slit ultra- 
microscope rather than the simple ultramicroscope which was apparently 
used by most previous investigators, and this slight difference may 
account for the difference in our observations. In the simple ultra- 
microscope the image of the crater of a carbon arc is formed with the aid 
of a horizontally placed optical system in the field of view of the observ- 
ing microscope. The beam is, therefore, conical and as thick in the 
vertical as in the horizontal direction. In the slit ultramicroscope the 
image of the crater is first formed on a very narrow horizontal slit, and 
this illuminated slit is imaged in the field of view. By narrowing the 
slit the depth of the beam in the illuminating plane can be reduced to a 
few microns. The whole apparatus is entirely analogous to the slit 
corneal microscope, and it will at once be clear how the narrowing of 
the slit leads to an increase in resolving power in the image. 

The image may be observed with the lower power objective of the 
microscope at a magnification of 100 diameters. The part of the vitreous 
immediately under the coverglass may be studied with the high power 
objective. The picture, in any case, is the same. Ultramicroscopic 
photographs are shown in figure 9. Owing to the fact that the illumina- 
tion is feeble and that from ten to thirty seconds’ exposure of the 
photographic plates is required, the photographs do not show nearly as 
cleancut a structure as that which is visible to the eye, for the slightest 
tremor of the vitreous blurs the picture. The structure noted consists 
of fine bright lines roughly parallel to the surface of the vitreous and 
separated from one another by from 0.5 to 3 microns on the average. 
If one raises or lowers the glass cell slightly, these fine lines are seen to 
move a little backward or forward, indicating that the lines are formed 
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by the reflection of light on the surface of sheets rather than of fibers. 
In general these sheets are concentric with the surface of the vitreous, 
but they run together and are more densely packed in the coronal region. 
In the region immediately in front of the optic disk the sheets are 
absent. Behind the retrolental space they are more widely spaced but 
also denser. The sheets are not optical artefacts, for toward the corners 
of the cell where the surface of the vitreous arches around they also 
bend and, as shown in the figure, may be oblique or almost parallel to 
the long axis of the illuminating beam, as well as transverse. The only 
portion of the vitreous that appears optically empty is that which lies 


Fig. 9—Typical ultramicroscopic photomicrographs. 


immediately under the upper coverslip and in which the sheets lie 
perpendicular to the axis of view. If, as some have supposed, the sheets 
in the vitreous were composed of interlacing fibers, such a structure 
would be seen when the sheets are viewed on the flat. The absence of 
any structure when the sheets are viewed in this direction indicates that 
any fibrillar structure, if present, must be of much smaller dimensions 
than the wavelength of visible light. That the region which seems 
optically empty actually contains sheets can be seen by simply shifting 
the position of the vitreous in the cell. 

If one searches carefully one can observe an optically empty tubular 
space, the canal of Cloquet, which contains no internal structure, and 
the sheets which surround the canal are concentric with its wall. The 
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wall of the canal is formed by a slight condensation of the sheet. The 
outer surface of the vitreous is formed by a similar condensation of 
sheets. 

If one wishes to examine the central portion of a large vitreous, 
such as that of a cow, the vitreous may be frozen and then allowed to 
thaw. When the solid portion has been reduced to the desired size, the 
outer portion may be scraped off, and the central core can then be placed 
in the examining cell and allowed to melt. The same structure is found 
in the central region as in the periphery. 

When the vitreous has been allowed to stand for a few hours, par- 
ticularly if it is repeatedly handled, one often sees with the microscope 
some much denser bands which appear to be composed of the falling 
together of many of the elementary sheets, for they exhibit a fine 


Cloquet's 
- Canal 





Fig. 10—Schematic diagram of sheet arrangement in the vitreous. 


fibrillar structure, and in the region adjacent to them the sheets are more 
widely separated than usual. These appear to be artefacts due to acci- 
dental trauma, but some may be normally present. If the vitreous is 
allowed to stand long enough to putrefy, bacteria may be dancing in 
brownian fashion throughout the structure, but the sheets do not dis- 
appear for several days even under this circumstance. If, however, in 
the examination of either a fresh or an older specimen, one widens the 
slit of the ultramicroscope or removes this altogether, the bands disap- 
pear, for the sheets which form these bands are not in general parallel 
to the axis of the observing microscope, and as the slit is widened the 
apparent thickness of the sheets increases until they overlap one 
another in a continuous haze. Actually the sheets must be extremely 
thin, for on critical focusing they seem no thicker with the high power 
than with the lower power lens. Their thickness is therefore of the 
order of magnitude of the wavelength of light, or less. 
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While the sheets run roughly parallel to one another, the parallelism 
is not absolute. If one follows two adjacent sheets as one moves the 
vitreous to and fro, one notes as a rule that they join one another about 
every 0.5 mm. and that the single sheets beyond the junction are not 
visibly thicker than either of the two which have joined. Occasionally 
one comes to the abrupt end of a sheet, which is then more than usually 
bright and glistening. Whether these edges are normally present in the 
vitreous or whether they are breaks in the structure produced by the 
trauma of dissection, we cannot say, but the latter seems more likely, 
for these apparent breaks usually seem more numerous in some regions 
of the vitreous than in others, and the regions showing the most numer- 
ous breaks are not the same in different specimens. 

If the vitreous is immersed in acid it becomes grossly more turbid, 
and on ultramicroscopic examination fine dancing granules can be seen 
between the sheets; these granules are apparently the elements which 
other observers have noted when the vitreous is allowed to age and 
putrefy. 

The only author whose observations are essentially in agreement with 
ours is Goedbloed,* who has carried out studies on the effect of py in 
detail. It is to be noted that he also used the slit ultramicroscope. He 
has interpreted his observations as indicating the presence of a fibrillar 
framework in the vitreous, while we are convinced that the structural 
elements are sheets rather than fibers. 


CLOQUET’S CANAL AND THE ANATOMY OF THE VITREOUS 


If a carefully dissected bovine vitreous is held in the palm of the 
hand with the ora serrata down and the vitreous is touched lightly with 
the finger-tips, a rather rigid body is felt except in one spot which is 
very soft. This is directly in front of the disk and is the area of 
Martegiani. If some pigment or india ink is placed on the finger-tips 
and the experiment is repeated, one finds that the pigment will penetrate 
in the soft region into the canal of Cloquet. The canal can likewise be 
demonstrated by the use of a solution with a higher density and refrac- 
tive index than the vitreous. A drop or two placed on the area of 
Martegiani will pass into the canal and can be seen very easily. 

Sometimes an air bubble can be trapped in the canal, and if the 
vitreous is turned over it will rise in the canal. Also, if one presses 
slightly with the finger, stretching the walls of the canal, the finger will 
slip fairly easily into the canal. Neither the air bubble nor the finger 
will go through completely, however, unless considerable pressure is 
used to disrupt the structure. This seems to be prevented by a thin 
membranous structure in the retrolental region. 


4. Goedbloed: Arch. f. Ophth. 132:323, 1934. 
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If these experiments are repeated on the surface of the vitreous 
behind the lens, they fail. These observations indicate that Cloquet’s 
canal is a real entity in normal cows’ eyes, giving the vitreous a dough- 
nut shape with a membranous structure over the anterior end. In some 
cows’ eyes these anterior lamellae are absent, and in some other species 
they seem to be less regularly present. A crude schematic representation 
of the anatomic structure of bovine vitreous and the histologic structure 
seen with the ultramicroscope is shown in figure 10. The ease with 
which proteins and other colloidal substances permeate the vitreous indi- 
cates that nowhere does a true semipermeable membrane exist, and that 
either the sheets are quite porous or the cells formed by the sheets are 
continuous. 

HISTOLOGIC STRUCTURE 


It will be noted that the general configuration of the vitreous skeleton 
which we have observed with the ultramicroscope corresponds closely 
to that seen in carefully prepared histologic sections. Those who believe 
that the vitreous is a homogeneous gel have maintained that the structure 
seen in histologic sections is a fixation artefact. We have therefore 
endeavored to prepare histologic sections of the vitreous without the 
aid of any fixative or chemical dehydrant. The procedure is as follows: 

A 50 cc. bottle with a wide mouth is half filled with melted paraffin 
and connected with a vacuum pump in order to remove any dissolved 
gas or highly volatile paraffin oils. When bubbles cease to develop the 
paraffin is allowed to solidify. A whole vitreous freshly dissected from 
an eye is now placed in the bottle on top of the solid paraffin and frozen 
by immersing the bottle in brine. The bottle is then connected with a 
vacuum still in which the cold trap is maintained at — 80 C. with carbon 
dioxide snow. With this arrangement the vitreous can be completely 
dehydrated without ever being allowed to melt. When the dehydration 
is complete the bottle is immersed in hot water to melt the paraffin, and 
the vitreous sinks beneath the surface. The vacuum is then broken and 
the paraffin allowed to solidify. Sections are cut in the usual manner. 
These may be examined immediately with the dark field or may be 
stained in the usual manner. In any case, the structure seen is the same 
as that seen in ordinary histologic preparations. It is to be concluded, 
therefore, that the structure seen in ordinary histologic sections is not an 
artefact of fixation or of chemical dehydration. 


SOME PHYSICAL CHARACTERISTICS OF THE RESIDUAL PROTEIN 


If the vitreous is partially broken up and centrifugated and the sedi- 
ment repeatedly washed in solution of sodium chloride and finally in dis- 
tilled water and then filtered and dried, a preparation of the residual 
protein is obtained that is quite pure. As has already been noted, con- 
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centration -of residual protein in the whole vitreous of cows’ eyes 
appears to be constant. The dried material is found to consist of thin 
flakes like mica, but soft and pliable. The flakes are so thin that they 
iridesce beautifully. Some portions of the flakes are so thin that they 
reflect light only at oblique incidence. It would appear, therefore, that 
the elementary sheets of which these flakes are formed are less than 
one-fourth wavelength of light in thickness, that is, less than 0.1 
micron. 


When examined under the microscope the flakes seem to be com- 
posed of homogeneous sheets in which no fibrillar structure can be 
made out. It is clear, therefore, that this material is identical with 
the sheets seen in the whole vitreous on ultramicroscopic examination. 


REFRACTIVE INDEX 

The refractive index of the residual protein could not be measured 
directly. If a flake of residual protein is suspended in solution of 
sodium chloride of varying concentration the flake is least visible at 
a concentration of from 1.1 to 1.2 per cent sodium chloride. The refrac- 
tive index of such salt solution is only slightly higher than that of the 
vitreous filtrate, and this indicates that the refractive index of the 
residual protein does not differ markedly from that of the vitreous 
filtrate. This is another reason why the fibrillar structure has been 
so difficult for most observers to see on ultramicroscopic examination 
and why the most critical methods of examination have been required 
to make it clearly visible. If the whole vitreous is immersed for a 
short period in either hypertonic or hypotonic solution of sodium 
chloride, it becomes grossly more visible and its ultramicroscopic 
structure is correspondingly more brilliant. 

It must be pointed out that to speak of the refractive index of a 
material such as the residual protein is somewhat ambiguous. Mate- 
rials which exhibit such markedly directional properties in their gross 
physical structure as to form sheets are likely to possess different 
indexes of refraction for light traveling perpendicular to the sheet 
and for light traveling parallel to the sheet. It would appear that it is 
in the direction perpendicular to the surface that the refractive index so 
nearly resembles that of the surrounding fluid. The physiologic utility 
of this arrangement is obvious. 


EFFECT OF CHANGE IN py 
A flake of the dried residual protein was suspended in 0.9 per cent 
solution of sodium chloride. By means of an Abbé camera lucida, the 
area of the flake was measured under the low power objective of the 
microscope (60 magnifications). Then the flake was placed in 0.1 
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molar buffer solutions of various py. The area was measured after a 
few minutes and after twenty-four hours. In the acid range (py 1 to 3), 
there was a slight decrease not exceeding 10 per cent. In the alkaline 
range (fy 11 to 14) a decrease as high as 20 per cent was observed. No 
significant changes occurred throughout the rest of the range in py. 

In a second set of experiments, a whole vitreous from which all 
soluble organic matter had been removed by its suspension in solution of 
sodium chloride for six months, as described previously, was suspended 
in buffer solutions of various py and the change in volume measured. 
In the acid and alkaline range just mentioned there was no more than a 
20 per cent decrease in volume, and this was not reversible. A character- 
istic difference existed between acid and alkaline treatment, however. 
In acid the vitreous became rather stiff and rigid, whereas in alkali it 
remained soft and flabby. No appreciable change in volume occurred in 
the range in py from 4 to 10. Also, throughout the entire range in 
pu the vitreous remained perfectly clear. 

It is interesting to note that the behavior of such skeletal vitreous is 
somewhat different from that of whole vitreous,* which shrinks much 
more in acid and alkaline ranges. One may conclude, therefore, that the 
structural elements of the vitreous (the residual protein or vitrein), in 
contrast with whole vitreous, are not changed significantly by variations 
in Pu of the suspending medium. 


COMMENT 


The experiments which we have reported have demonstrated clearly 
that the vitreous possesses an organized structure. This structure con- 
sists in sheets of submictoscopic thickness but of macroscopic extension. 
In the main these sheets are laid down parallel to the surface of the 
vitreous, but special structural patterns are to be seen in the coronal 
region and about the canal of Cloquet and in the neighborhood of the 
optic disk. These sheets are separated from one another by very small 
distances. In the central portions of the vitreous they lie roughly 3 
microns apart. Near the surface of the vitreous and also near the canal 
of Clouquet they are more densely packed. If two adjacent sheets are 
followed for a short distance they are seen to fuse together. The spaces 
delineated by the sheets do not, therefore, consist in concentric shells 
which extend completely around the whole organ but are composed of 
very thin flat cells which may be completely separated from one another 
or which may largely communicate with one another in an interlacing net. 

The material of which the structural framework of the vitreous is 
composed has been identified in our experiments with that which is gen- 
erally called the residual protein or vitrein. The chemical nature of this 
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substance has not been investigated by us, but its physical characteristics 
are remarkable. Its refractive index is unusually low, at least for light 
passing in one direction, and it is capable of being deposited in sheets 
of extraordinary thinness and likewise of extraordinary tensile strength 
and elasticity. 

A vitreous composed solely of this structural material with only 
solution of sodium chloride in the interstices shows the same ultra- 
microscopic structure as the normal vitreous and grossly maintains the 
general conformation of the normal vitreous, but it is soft and flabby 
and lacks the turgor of the normal vitreous. This turgor is derived 
from the normal presence in the interlamellar fluid of a component 
which in extraordinarily low concentration is capable of producing a 
considerable degree of viscosity. The fluid containing this substance 
has the physical characteristics of plasticity ; that is, while it is not truly 
a gel, its viscosity, nevertheless, is found to increase as the shearing 
force decreases. In the extremely thin films of the fluid between the 
lamellae of the structural framework this material is, therefore, able 
to exert a viscous resistance of considerable magnitude, and it is this 
viscous resistance which accounts for the turgor of the whole structure. 

Under the influence of trauma and of aging in vitro the lamellae 
of the vitreous may be broken or collapsed. It seems likely that a 


similar change in vivo may account for the formation of some opaci- 
ties of the vitreous and for some of the bands of vitreous that are said 
to be associated with detachment of the retina. 


CONCLUSIONS 


The vitreous consists of a solid framework composed in the main 
of very thin concentrically arranged sheets. No evidence was found to 
indicate that these sheets are composed of fibers. The sheets constitute 
the material usually referred to as the residual protein or vitrein. 

The spaces between these sheets are filled with a viscous fluid. The 
viscosity of this fluid is responsible for the turgor of the vitreous. 

The effect of various physicochemical changes on the viscosity of 
the interlamellar fluid has been studied. 

Some of the physical characteristics of the residual protein have 
been investigated. 











TWO DIFFERENT FUNDUS PICTURES IN META- 
STATIC CHOROIDAL CARCINOMA 


A CLINICOPATHOLOGIC STUDY 
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When metastasis of a carcinoma into the choroid of the eye is dis- 
covered on ophthalmoscopic examination, the duration of the patient’s 
life averages 7.87 months,’ and the signs and symptoms of the primary 
growth are usually already manifested, so that the diagnosis of the 
ocular lesion is not difficult. Usher, who gave the foregoing figure, 
reviewed 110 cases from the literature; the longest period for which 
the patient survived after the growth was discovered was two years, 
and the shortest, one month. These figures are only of statistical 
interest. What is of greater importance clinically is to be able to detect 
a metastatic choroidal growth when it makes its appearance before the 
primary growth is manifest, and to this end one must understand what 
the variable picture presented by the fundus can be. An example of 
such a possibility is the case reported by Michail.2 The patient was a 
man of 63 who presented complete detachment of the retina in the left 
eve, with considerable pain (secondary glaucoma), for which enuclea- 
tion was performed. He was otherwise healthy as far as physical 
examination showed. Histologic examination of the enucleated eye 
proved the existence of a metastatic choroidal carcinoma of the glandu- 
lar papilliferous type, resembling intestinal epithelium. Unfortunately 
the patient was lost from observation and could not be followed to 
determine when the primary growth made its appearance. Michail gave 
7.82 per cent as the frequency of choroidal carcinoma in cases of latent 
primary tumor. Moore and Stallard * reported a case in which the 
metastasis in the eye was evident before the primary growth was 
manifest. 

A choroidal growth, therefore, may be the only initial and very 
early sign of a primary lesion. In the two cases of metastatic choroidal 


This study was made under a fellowship grant from the Montefiore Hospital. 

From the Eye Laboratory and Ophthalmological Service of the Montefiore 
Hospital. 

1. Usher, C. H.: Brit. J. Ophth. 7:10, 1923. 

2. Michail, D.: Ann. d’ocul. 169:119, 1932. 

3. Moore, F., and Stallard, H. B.: Brit. J. Ophth. 16:532, 1932. 
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carcinoma reported here the fundus presented different appearances, 
and the pathologic changes appear to explain these variations. 


REPORT OF CASES 


Case 1.—History.—R. C., a woman, was admitted to the Montefiore Hospital 
on Jan. 26, 1934, with a history of radical mastectomy for carcinoma of the breast 
in May 1931. The growth was reported to be an anaplastic carcinoma, medullary 
in type, with metastases to the regional lymph nodes. Metastases to the supra- 
clavicular region developed later, and the patient received radium therapy in 1932. 
On admission to the Montefiore Hospital, the patient presented a Horner syndrome 
on the left side, fulness in the left side of the neck and the left supraclavicular region 
and nodules in the left axilla and in the scar of the mastectomy wound. Signs of 
increasing compression of the neck with facial cyanosis and edema, dyspnea and 
dysphagia developed, and the patient died of cervical compression on February 22. 


Ophthalmoscopic Examination—Examination of the right fundus showed the 
upper and nasal portions of the disk to be obscured by an overhanging, forward- 


2 OPEN 


MACULA 
Disc 
Fig. 1 (case 1).—Rough sketch of the fundus, showing the detached retina 
thrown into striae and overhanging the disk. 


projecting retina, which had been thrown into folds temporally. The detached 
retina measured from 8 to 10 diopters. Transillumination gave negative results. 
The impression was that there was a semisolid flat detachment, possibly a metas- 
tasis, with a slight amount of fluid above it. The left fundus was normal. Figure 
1 is a rough sketch of the right fundus. Autopsy was not performed. 


Postmortem Examination of the Eye—The right eye was removed after death, 
fixed in Bouin’s solution and embedded in pyroxylin. Macroscopically, the globe was 
normal in size and shape. Posteriorly, on both sides of the optic nerve, the retina 
was detached by a solid growth plus subretinal fluid (fig. 2). Microscopically, 
the anterior portion of the eye was normal; posteriorly, the choroid was infiltrated 
by solid strands of carcinoma showing considerable necrosis. This infiltration 
extended on one side to almost the equator and on the other for about a distance 
of 2 disk diameters. The pigment epithelium of the detached retina was consider- 
ably fragmented, but there was no wandering of carcinoma cells into the retina 
proper. There was moderate choroidal sclerosis. The optic nerve showed a slight 
compression edema, the choroidal growth choking it all around, and three strands 
of carcinoma tissue which had broken directly through the choroid to infiltrate 
the optic nerve (fig. 2). The sclera showed a short posterior ciliary vessel which 
was laden with carcinoma cells on its way to the choroid (fig. 3). 

















Fig. 2 (case 1).—Low power magnification of the globe. TC indicates the 
tumor in the choroid on each side of the optic nerve; 7N, the tumor in the optic 
nerve by direct extension from the choroidal growth; P, slight edema of the optic 
nerve head; DR, the detached retina, and SR, subretinal fluid. 











Fig. 3 (case 1)—High power magnification of the globe. S indicates the 
sclera; SPC, the short posterior ciliary vessel laden with carcinoma cells; CH, 
the choroid and 7C, the tumor in the choroid. 
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Case 2.—History.—B. H., a 40 year old woman, was admitted to the Monte- 

fiore Hospital on May 29, 1933, with a history of mastectomy for a lump in her 
: breast two and one-half years ago. ‘She was well for six months, and then dys- 
arthria, headaches, tinnitus and diplopia developed. Physical examination revealed 
a fairly well developed woman with an internal squint, paralysis of the sixth, 
ninth, eleventh and twelfth cranial nerves and nodules in the skull. During her 
stay in the hospital metastases to all the bones and lymphatic groups developed 
in addition to tremendous numbers of cutaneous metastases. She died suddenly 
on November 27. 
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Fig. 4 (case 2).—Rough sketch of the fundi. 
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Fig. 5 (case 2).—Low power magnification of the globe. 7CS indicates the 
tumor in the choroid and sclera; M, the macula, and LPCN, the long posterior 
ciliary nerve. 


Ophthalmoscopic Examination.—In the right eye, below and nasal to the disk, 
there was a small, round, elevated mass which had a granular appearance, with 
absence of the choroidal pigment. In the left eye, below and temporal to the disk, 
there was a very large similar mass which encroached on the macula and which 
was elevated at its highest point for 2 diopters. This also had a granular appear- 
ance, and the choroidal pigment was absent. Examination of the fundus two 
months later showed a new lesion in the right eye above and temporal to the 
nerve head, and in the left eye the metastasis was encroaching on the macular 
region. Figure 4 is a rough sketch of the fundi. 
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Autopsy showed: recurrent carcinoma of the right breast; metastases to the 
skin, pleura, lungs, liver, spleen, pericardium, gallbladder, adrenal glands, kidneys, 
vagina, stomach and vertebrae; pleural effusion and bilateral generalized arterio- 
sclerosis. 

Postmortem Examination of the Eye—The left eye was removed after death 
and fixed in Bouin’s solution and embedded in pyroxylin. The globe was normal 
in size and shape. At about 2 or 3 disk diameters from the optic nerve, temporally 
and nasally, there were small flat nodules slightly raising the retina. Micro- 
scopically, these tumors were in the sclera and the choroid and extended peripher- 
ally to about the equatorial region. The nodule which was peripheral to the 
macula (M, fig. 5) was the larger one. These tumors were composed of longitu- 
dinal strands of cancer cells with considerable connective tissue between them. 
Many of the strands formed alveoli, and the larger nodule extended into the 
sclera for a considerable distance. The retinal pigment epithelium was intact, and 
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Fig. 6 (case 2).—High power magnification of the globe. 7TCS indicates the 
tumor nodule in the choroid and sclera; LPCN, the long posterior ciliary nerve; 
LPCI’, the long posterior ciliary vessel; M, the macula, and CS, the canal in the 
sclera for the long posterior ciliary nerve and vessels. 


no cells invaded the retina or the optic nerve. Figure 6 is a high power mag- 
nification of the temporal nodule; here can be seen the long posterior ciliary nerve 
and a vessel on their way through the sclera and the suprachoroidea appearing to 
conduct the carcinomatous tissue to the choroid. 


COMMENT AND SUMMARY 


Two cases of carcinoma of the breast with metastasis to the choroid 
have been reported in which during life two different pictures were 
presented by the fundus. In the first case there was a swelling of the 
optic nerve with a large detachment of the retina partially overhanging 
the nerve head, and in the second case the fundus showed discrete 
granular-looking nodules scattered all over, slightly raising the retina. 
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These different appearances may perhaps be explained by the histo- 
pathologic changes in the two cases. When the choroidal metastatic 
growth surrounds the optic nerve and causes a large detachment of the 
retina and one finds the short posterior ciliary vessels filled with cancer 
cells, it seems logical to assume that the growth was conveyed to this 
posterior portion of the globe via these channels. On the other hand, 
as in case 2, in which ophthalmoscopically there were discrete nodules 
away from the posterior pole and toward the equator and the section 
shows the long posterior ciliary nerve and vessel surrounded by cancer 
cells and leading directly into the main growth, it seems likely that 
these channels were the ones traversed by the cancer originally. It is 
possible, of course, that a few cancer cells could have entered the choroid 
through the short posterior ciliary vessels without blocking them, then 
have grown in the choroid and by retrograde expansion have grown 
out of the choroid toward the sclera by way of the long posterior ciliary 
vessels and vice versa. Goldstein and Wechsler * recently reported a 
case of metastasis in the choroid from adenocarcinoma of the testis in 
which the striking pathologic feature was the location of the tumor 
in the suprachoroidea. It appears that in their case the cancer cells 
entered the globe through the long posterior vessels and in their course 
through the sclera and the suprachoroidea broke through to infiltrate the 
inner layers of the sclera and extended toward the lamina fusca but did 
not involve the large vascular layer of the choroid, because in all prob- 
ability the patient did not live long enough for this to occur (seven 
weeks). Arnold Knapp * in 1929 reported a case of metastatic carci- 
noma of the ciliary body and hypothecated that “when the localization is 
in the anterior part of the eye, the blood vessel involved must have 
been either an anterior ciliary artery or an embolus of a long posterior 
ciliary artery.” That the latter route can be the one involved is demon- 
strated by our second case. 

In conclusion, one might say that whatever the mode of entrance of 
secondary carcinoma into the eye, whether direct or retrograde, the 
picture presented by the fundus will depend to a great extent on the site 
or point of erosion of the malignant cells in the vascular channels. 


Miss Florence Friedman drew the sketches of the fundi and Mr. Eric Wallen- 
herg made the photomicrographs. 


4. Goldstein, I., and Wechsler, D.: Metastasis in the Choroid from Adeno- 
carcinoma of the Testis, Arch. Ophth. 13:207 (Feb.) 1935. 

5. Knapp, Arnold: Metastatic Carcinoma of the Ciliary Body: Report of a 
Case, Arch. Ophth. 1:604 (May) 1929. 














Clinical Note 


TECHNIC FOR ACCELERATING THE GUIST-LINDNER 
OPERATION FOR RETINAL DETACHMENT 


Lt.-CoLt. R. E. Wricgut, M.D., Mapras, INDIA 


It appears from the article by Dunnington and Macnie' in the Feb- 
ruary issue of the ARCHIVES OF OPHTHALMOLOGY that the Guist-Lindner 
operation is performed frequently in at least one ophthalmic center. It 
may not be out of place, therefore, to draw attention to a means of accel- 
erating the procedure. It is hardly necessary to point out to those 
familiar with the original technic the disadvantages of the labor involved 
and of the time spent in completing an extensive series of trephnings with 
the ordinary instrument, which is rotated by finger and thumb. In my 
experience this absorption of time alone was regarded a serious matter 
which hardly justified the performance when other methods were avail- 
able which were apparently productive of as good results. Its further 
employment demanded a search for a more expeditious technic, and the 
use of Green’s mechanical trephine solved the problem so far as that 
particular objection was concerned. 

In 1933 Dr. A. S. Green kindly presented me with one of his mechan- 
ical trephines and requested that I try it. First impressions suggested 
that it was an ingenious toy which would probably find its way into the 
instrument dump to lie in oblivion in company with numbers of its dis- 
carded colleagues, the progeny of enthusiastic inventors. The designing 
of a new instrument or the modification—even the resurrection—of an 
old one is a lure which few persons can resist. (As will appear, I am 
not among the few.) Such conceptions often give more satisfaction in 
their evolution than in their use and are nearly always more interesting 
and important to the designer than to others. There are, of course, 
numerous notable exceptions, and having tried Green’s trephine I have 
decided that it deserves an honorable place in the category of exceptions. 
For a long time it has been on my mind to acknowledge its value as an 
instrument of great excellence for use in ordinary sclerocorneal decom- 
pression, but the intention was never fulfilled. 

When multiple trephining is necessary, the worth of the mechanical 
trephine is greatly enhanced by reason of the speed with which the 
scleral disks are cut, the maneuver taking much less time than, for 
example, the application of the Larson diathermy electrode. There are 
certain fairly obvious points to which attention must be paid in order 
to make the most of the mechanical trephine. In cutting out multiple 
disks care must be taken not to cut through the choroid accidentally, as 
a collapsed globe renders the further application of the blade more diff- 
cult and unsatisfactory. The blade must be applied to bare sclera or 


1. Dunnington, John H., and Macnie, John P.: Detachment of the Retina: 
Operative Results in One Hundred and Fifty Cases, Arch. Ophth. 13:191 (Feb ) 
1935. 
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sclerocornea, as the rapidly revolving cylinder readily becomes entangled 
with shreds of adjacent areolar tissue and a jam ensues. 

Some discrimination must be used in dealing with globes of different 
thicknesses. The experienced operator recognizes this and instinctively 
knows when he can let the blade go as far as the shoulder guard. This 
is of more importance in multiple trephining, since the globe may vary 
in thickness at different planes parallel with the equator. When there 
is any doubt, the difficulty of ascertaining the depth is met, just as with 
an ordinary trephine, by tentative application and light touch. Any 
trephine is dangerous in a heavy hand, Green’s no more so than others. 
Manipulation of the revolving blades requires no more delicacy than that 
of a dentist’s finishing drill. Both are instruments of relative precision 
and must be worked well within a range of a millimeter. It should be 
possible to adapt an adjustable sleeve stop to the trephine so that the 
operator can determine the depth of the bite, just as with the wheel- 
operated trephine used in work for the Pasteur Institute, in which the 
variation in thickness of the skulls of different animals and even of 
individual rabbits is allowed for by adjustments of the sleeve beforehand. 
Even the large instruments which cut a disk with a diameter of 10 mm. 
or more can be adjusted in a few seconds to stop at a depth of 1 mm. 
or less. 

With regard to the irritant used in the Guist-Lindner operation, I 
have found that it is more convenient to employ chromium dioxide in the 
manner in which the otolaryngologist employs it. A fine silver probe 
or piece of silver wire is heated and touched on a crystal of chromium 
trioxide. The crystal fuses, forming a molten droplet on the end of the 
probe. As the probe is removed the droplet adheres to it and solidifies. 
The size of this adherent globule is varied at will. In practice a series 
of suitable points are prepared. No spreading of the chromium trioxide 
or excessive action results if the fused particle is sufficiently small to 
give just the requisite local caustic effect.. It is an easy matter to judge 
the proper amount with a little practice. After the application of the 
caustic probe any hygroscopic effect that is considered undesirable is 
checked with a dry point. This mode of application of the irritant is 
accurate and simple. 
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PATHOGENESIS AND PATHOLOGIC ANATOMY 
OF CHALAZION 


GEORGIANA DVORAK-THEOBALD, M.D. 
OAK PARK, ILL. 


Although chalazion is a fairly frequent clinical pathologic entity in 
the eyelids, it is rather surprising that there should be diverse opinions 
among ocular pathologists regarding the exact seat of its origin and its 
pathogenesis. It is my purpose in this paper to review these aspects, 
with special reference to what has been written within the last two 
decades. 

ANATOMY OF EYELIDS 


In order to give a clearer conception of the matters to be touched 
on, it will first be necessary to consider the normal gross anatomy of 
the region of the lids. For this, I cannot do better than to quote at 
length from a recent paper by Bailey ' as follows: 


A sagittal section of the upper lid reveals the following in their sequence from 
before backward: skin, superficial fascia, pars palpebralis of the orbicularis oculi 
muscle, the prolongation of the aponeurosis of the levator palpebrae superioris, 
the tarsal plate and the palpebral conjunctiva. The septum orbitale, which may 
be regarded as the deep fascia of the palpebral portion of the orbicularis oculi, and 
the superior tarsal muscle, which lies in relation to the under surface of the 
aponeurosis of the levator plapebrae superioris and is inserted into the convex 
border of the tarsus, are present in the supratarsal region only. The skin is very 
thin and delicate. The superficial fascia is scant and loose permitting ready effu- 
sion of fluid following trauma. The muscle fibers, which take a_ horizontal 
elliptical course are very fine, especially at the convex border of the tarsus where 
they are of almost tissue paper consistency. When the base of a chalazion is 
reached, one sees these fibers in the depth of the wound as dark red circular bands. 
The tarsal plate, to which the lid owes its firmness, is a dense felting of connec- 
tive tissue. . . . It is about 10 mm. in height in the mid portion . . . is 
thickest at the lid border. . . . The tarsal plate of the lower lid is about half 
the breadth of that of the upper, less solid, and more or less cylindrical in shape. 
A cross section of the lower lid shows the same structures as found in the upper 
lid with the exception, of course, of the aponeurosis of the levator palpebrae 
superioris. 


1. Bailey, J. H.: A New Chalazion Forceps, Am. J. Ophth. 15:839 (Sept.)  - 


1932. 
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Bailey further stated that the meibomian glands are large, modified 
sebaceous glands excavating and occupying the greater portion of the 
tarsal surface; there are about:thirty of them, and they extend across 
the whole breadth of the tarsal lamellae. Their pinpoint orifices lie 
just behind the intermarginal sulcus. Each meibomian gland is com- 
posed of many epithelium-lined acini, the secretions from which empty 
by short lateral tubules into a long excretory duct that traverses the tarsal 
plate from border to border. The glands are frequently visible from 
the conjunctival surface as long vertical streaks containing a yellowish 
secretion. Their ostia are usually indicated by a row of yellowish dots 
speckling the posterior lip of the border of the lid. 


DEFINITION 





AND PATHOLOGIC 





ANATOMY 


The older ophthalmologists regarded chalazion as a hordeolum— 
the hordeolum induratum. Today opinions are divided as to its exact 
classification and site. Fuchs and de Schweinitz, in their textbooks, 
described it as a chronic inflammation of a meibomian gland. Others 
regard it as a tarsal tumor arising primarily from obstruction of the 
glandular excretory duct, one or more meibomian glands becoming sec- 
ondarily involved. At least this is the definition given by Casey Wood ? 
and by George C. Harlan.* 

Friedenwald * said that when the outlets of the sebaceous giands of 
the lids become obstructed, large cysts (meibomian cysts or chalazia) 
result. Under the influence of pressure or of some toxic elements in 
the retained secretion, the epithelial wall of the gland and its duct 
become ulcerated, and the retained sebaceous material is brought into 
contact with the underlying connective tissue. A foreign body inflam- 
matory reaction then occurs, with mononuclear infiltration, giant cell 
formation and later considerable growth of granulation tissue. Occa- 
sionally, the cyst is invaded by pyogenic bacteria, and a small abscess 
develops. 

Wolff ® described the chalazion as a granuloma and said that it con- 
tains numerous round endothelioid cells, some giant cells and amorphous 
masses representing the inspissated contents of the acini and is sur- 
rounded by a capsule which is formed by a condensation of the sur- 
rounding tissue. The central portion of the chalazion, being avascular, 





2. Wood, Casey A.: American Encyclopedia and Dictionary of Ophthal- 
mology, Chicago, Cleveland Press, 1914, vol. 3, p. 1983. 

3. Harlan, G. C., in Norris, W. F., and Oliver, C. A.: System of Disease of 
the Eye, Philadelphia, J. B. Lippincott Company, 1897-1898, vol. 3, p. 75. 

4. Friedenwald, Jonas S.: The Pathology of the Eye, New York, The 
Macmillan Company, 1929, p. 239. 

5. Wolff, Eugene: A Pathology of the Eye, Philadelphia, P. Blakiston’s 
Son & Co., 1934, p. 43. 
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breaks down into a turbid fluid. Sometimes the whole contents become 
liquid, and then a cyst is produced. 

In recent literature, Levaditi * considered the chalazion as an inflam- 
matory granuloma situated in the tarsus. Virchow, as far back as 
1863, expressed the opinion that it was a granuloma without specifying 
any exact site. However, the consensus seems to be that the meibomian 
gland itself is the original seat of the lesion. 

A chalazion is often spoken of as a retention cyst, but, as Bailey 
remarked, although the growth may be liquefied to a great extent, 
nevertheless it cannot be classified as a cyst because its liquid con- 
tents are not the product of glandular activity, as is the case with a 
true cyst, but are due to necrotic changes. Furthermore, the wall of a 
chalazion is not a true capsule possessing an epithelial lining but is 
formed by a condensation of the connective tissue in juxtaposition with 
the growth. 

In a paper on the pathogenesis of chalazion, written in 1839, Felix 
Lagrange‘ pointed out that the chief mass developed in the connective 
tissue of the lids far from the meibomian glands. Such a mass he dis- 
tinguished as a chalazion externum; but if it developed in the tarsus 
and glands, he designated it as a chalazion internum. 

Parsons ® described chalazion as a granuloma or a chronic inflamma- 
tory condition of a meibomian gland in which the granulation tissue 
contains giant cells. He stated that the epithelium of the acinus first 
proliferates without forming fatty sebaceous matter; that the acinus 
becomes swollen and forms club-shaped expansions, and that the central 
fatty cells are imprisoned and break down into granular amorphous 
flakes. The surrounding tissues of the tarsus become densely infiltrated 
with lymphocytes, and the fixed cells proliferate. This process soon 
becomes the predominant one, so that both the acini of the gland and 
the periacinous tissues are ultimately lost in a mass of granulation tissue 
which contains giant cells. Bailey appears to agree with Parsons in that 
proliferation of the epithelium of the acinus finally degenerates into 
granular debris. The latter, in conjunction with the retained decom- 
posed secretions, causes pressure necrosis and ulceration of the basal 
membrane, allowing toxic matter to penetrate and irritate the peri- 
glandular tissues, which soon become densely infiltrated with round 
cells. The cells also invade the gland itself, so that eventually it and 


6. Levaditi, J.: Etiologie et pathogénése du chalazion, Compt. rend Soc. de 
biol. 115:1592, 1934. 

7. Lagrange, F.: Anatomie, pathologie et pathogénie du chalazion, Arch. 
d’opht. 9:226 (May-June) 1889. 

8. Parsons, J. H.: The Pathology of the Eye, New York, G. P. Putnam’s 
Sons, 1906, vol. 2, p. 10. 
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its surrounding structures become an undifferentiated mass of granula- 
tion tissue exhibiting the cytologic characteristics of a granuloma, namely, 
plasma, lymphoid, epithelioid and giant cells with fibroblasts. The 
inflammation may obstruct the ostium of the gland, or it may limit itself 
to a segment of the excretory duct, leaving the outlet and the rest of 
the duct free. The core of the tumor may undergo liquefaction, so that 
old chalazia may have their entire cortents transformed into a liquid 
surrounded by a thick fibrous capsule. The liquid itself is more or less 
gelatinous in consistency and may be turbid with many coarse particles 
in suspension. 

Most chalazia are situated near the middle portion of the lid; when 
they develop in the excretory duct they are likely to be evident on the 
border of the lid as flattened reddish projections or as grayish cystoid 
elevations. The chalazion may grow in the direction of the skin or 
toward the conjunctiva, usually toward the latter, which it perforates, 
appearing as a papillomatous fungoid mass. Not infrequently, the skin 
overlying the chalazion (the chalazion externum of Lagrange) becomes 
much attenuated and may even break down. When more than one 
meibomian gland is affected, several isolated chalazia may be present in 
proximity to each other, or they may become confluent, giving rise to 
a large tumor. When the lid is everted, a chalazion is seen as soft 
hyperemic globular protuberance, or in case it is enveloped by a thick 
fibrous wall it will assume the character of a hard grayish nodule. 


PATHOGENESIS 





So far the clinical anatomopathologic aspects of chalazion have been 
considered. There still remains the question of pathogenesis, the cause 
P underlying the inflammatory process. Baumgarten® as far back as 
i. 1880, thought that the presence of giant cells suggested tuberculosis, and 
his pupil, Tangl,’® actually isolated the tubercle bacillus from a section 
of a chalazion, but no one else, so far as I can find, has substantiated 
this view. 

Poncet ** in 1886 isolated a gram-positive microbe which Boucheron ?” 
the same year identified as a staphylococcus. The matter lay dormant 
until 1908, when Sabrazés and Lafon’* made a thorough study of 
















9. Baumgarten, P.: Ueber Lupus und Tuberculose, besonders der Conjunc- 
tiva, Virchows Arch. f. path. Anat. 82:397, 1880. 

10. Tangl, F.: Ueber die Aetiologie des Chalazion, Beitr. z. path. Anat. u. z. 
allg. Path. 9:265, 1890. 

11. Poncet, F.: Du chalazion, Bull. et mém. Soc. franc. d’opht. 4:85, 1886. 

12. Boucheron: Semaine méd., Paris 6:185, 1886. 

13. Sabrazés, J., and Lafon, C.: Le chalazion, acné des glandes de Meibomius. 
Histologie et pathogénie, Semaine méd. 28:541, 1908. 
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chalazion cells and arrived at the conclusion that both clinically and histo- 
logically chalazion resembled acne and that it originated in the meibomian 
glands. 

Buri'* in the following year could find no relation between the 
swelling and the meibomian glands; he totally disagreed with Sabrazeés 
and Lafon’s finding that the lesion was acneiform, chiefly on the ground 
that it contained no comedo. He concluded that chalazion was a special 
type of granuloma—a granuloma sui generis. 


RECENT LITERATURE . 


The most important contributions to the literature on the patho- 
genesis of chalazion in recent years are those of Del Monte in 1917, of 
Schall in 1926 and of Levaditi in 1934. 

Del Monte ** made a complete excision of the chalazion, comprising 
the lesion, properly so-called, and the adjacent tarsal tissue. He fixed 
this in 96 per cent alcohol, embedded it in paraffin and stained the sec- 
tions with alum hematoxylin or with the Van Gieson stain. In the 
sections he claimed to have found foreign bodies which he believed to 
be protozoa. In the sections stained with hematoxylin, these bodies 
took on a rose-violet color, which made them easily recognized. They 
were found eighteen times in thirty-one chalazia, but when a distinction 
was made between recent and old chalazia it was found that they were 
present eighteen times in nineteen chalazia (95 per cent). Del Monte 
found the special chalazion bodies mostly at the periphery of the lesion 
and in small numbers only in the mass of the granuloma. They were 
situated in the residues or derivatives of the epithelial cells of the 
meibomian gland or contained in masses similar to giant cells resulting 
from the desquamation and fusion of cellular elements. The special 
bodies found appeared as something absolutely foreign to the tissue in 
which they appeared. 

Adalbert Fuchs,?® describing the character of a chalazion, said: 


It is composed chiefly of cells with round nuclei and much protoplasm; these 
are plasma cells. They are specially distinguished by the excentric site of their 
nuclei. Other cells with oblong nuclei, some of which by their length are charac- 
terized as fibroblasts; many cells with long nuclei and indistinctly defined proto- 
plasm as epithelioid cells. The tissue is very loose, and there are giant cells with 
many nuclei. In a chalazion may be found also mononuclear cells with eosino- 
philic granules, Russell bodies and leukocytes. 


14. Buri, T.: Ist das Chalazion eine Akne? Beitr. z. Augenh., 1909, no. 74, 
p. 29. 

15. Del Monte, A.: Contributo allo studio della istologia sottile del calazio 
con particolare riguardo alla sua patogenesi, Arch. di ottal. 23:84, 1916; Etiologie 
et pathogénie du chalazion; résumé de précédentes recherches et nouvelles observa- 
tions, Ann. d’ocul. 154:607, 1917. 

16. Fuchs, Adalbert: Atlas of the Histopathology of the Eye, New York, 
B. Westermann Co., 1927, vol. 2, p. 16, plate 8, fig. 4. 
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Undoubtedly the “protozoa special” bodies of Del Monte are the Russell 
bodies ‘7 mentioned by Fuchs. 


Chalazia do not, according to Del Monte, originate in the meibomian 
glands, but in these glands, adjacent to the chalazion, there are three 
kinds of changes: primary, secondary and concomitant. Del Monte 
described these phases in great detail. He pointed out that since the 
meibomian glands do not communicate with each other a microparasite 
which had penetrated into one could not gain entrance to others; how- 
ever, if the epithelium is once destroyed, the parasites could travel 
through the lymphatic route into the tarsal tissues especially. There 
are, therefore, two stages in the pathogenesis of chalazion. In the first 
stage, the process is glandular, i.e., penetration of the parasite into the 
gland with tissue reactions. The second stage is extraglandular, i.e., 
transference of the parasite into healthy tarsal tissue with a prolifera- 
tive reaction and secondary changes in the meibomian gland. The para- 
site produces primarily a kind of necrobiosis or toxic histolysis which 
is followed by an inflammatory proliferative reaction. 


Schall’s ?* contribution to the pathogenesis of chalazion appeared in 
1926. Schall studied thirty chalazia. In their contents he found fats, 
histiocytes and giant cells. The first sign of change in the meibomian 
gland which leads to chalazion is an infiltration of the acinus wall with 
polymorphonuclear leukocytes which wander from without toward the 
lumen. Next, the sebaceous cells show signs of degeneration, such as 
dissolution of the nucleus, indistinct outline and breaking up of the 
sebum or fat into small droplets. At the same time, in addition to 
polymorphonuclear leukocytes, there are found in the acini lymphocytes 
and endothelial and plasma cells with marked fat phagocytosis. In the 
middle of the thickly infiltrated parts there are found spherical structures 
which are separated from their surroundings by a few connective tissue 
fibers. These spherical structures contain many endothelial cells, plasma 
cells, fibroblasts, lymphocytes and isolated polymorphonuclear leuko- 


17. Maximow, Alexander A.: A Text-Book of Histology, Philadelphia, W. B. 
Saunders Company, 1930, p. 80. The following quotation appears in this book: 


Occasionally, atypical plasma cells with a more or less basophil periphery of 
the cell body are found. Such elements lead over to the polyblasts found on the 
field of inflammation. Except for this transformation, the plasma cells seem unable 
to change into any other cell type. They are specifically differentiated elements 
which finally degenerate. During degeneration, large spherical drops or crystals 
of a peculiar acidophil substance frequently accumulate in the cell body. When the 
protoplasm disintegrates these inclusions are set free and remain between the 
other elements of the tissue as Russell’s bodies. 

On page 708 of the same book Maximow refers to Russell bodies as “colloid 
degeneration vacuoles containing a protein substance.” 

18. Schall, E.: Zur Pathologie und Pathogenese des Chalazions, Arch. f. 
Ophth. 117:662, 1926. 
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cytes; in addition, many of the structures show especially well formed 
large giant cells with many nuclei. Stains for fat show that these giant 
cells contain fat in tiny drops. This more or less dense cellular infiltra- 
tion forms the principal part of the chalazion. Drops of fat lie extra- 
cellularly in the lymph spaces as well as intracellularly in the infiltrated 
cells. Vacuoli are also observed in the infiltrated parts. 

To determine the part that fat played in the formation of chalazion, 
Schall injected vernix caseosa, which is always sterile, from new-born 
infants or sterilized mutton fat into the ears of rabbits. Wheals from 
the sites of injection were excised three, eight and fourteen days, one 
month and three months following the injection. Histologic examina- 
tion of the wheal revealed the same inflammatory changes as had been 
observed in human chalazia. Schall concluded, therefore, that after 
blocking of the duct of a meibomian gland, the further changes in a 
human chalazion probably result from chemical irritation and destruc- 
tion due to the blocked sebum or fat. 

In 1934, eight years after Schall’s contribution, Levaditi took up 
the investigation of the pathogenesis of chalazion, and his findings are 
somewhat similar to Schall’s. By staining methods, he found fatty 
matter in the granuloma. He noted that the secretion of the meibomian 
gland is a fatty matter which becomes waxy when exposed to air. 
Experimentally Levaditi found that the injection of yellow wax in 
rabbits and guinea-pigs caused a cellular reaction of the same type as 
chalazion and that injection of wax into the eyelids of monkeys, in 
which as in man the meibomian glands are long, provoked a lesion 
identical with chalazion. Levaditi, therefore, expressed the belief that 
chalazion can be denominated a “steatophagic granuloma” situated in 
the tarsus and due to phagocytosis of the secretion of the meibomian 
gland. 

Still more recently, Hagedoorn called attention to the fact that 
the clinical picture of lipogranulomatosis found in subcutaneous fatty 
tissue and the abdomen shows the characteristics typical of chalazion. 
The tumors may increase or decrease in size or even disappear spon- 
taneously. The production of lipolytic ferments induces an involvement 
of the surrounding tissue. The peculiar chalazion lying in the inferior 
eyelid as a long-stretched smooth tumor, affecting almost the entire 
length of the eyelid, is not definitely thought to be built up by con- 
fluence of chalazia ; it may be explained by the knowledge of the features 
of lipogranulomatosis, namely, that it is the result of the action of fer- 
ments. Some of the lipogranulomatotic tumors become cysts filled 
with a serous fluid; calcification may occur. Hagedoorn expressed the 


19. Hagedoorn, A.: Chalazion—Lipogranulomatosis, Am. J. Ophth. 18:424 
(May) 1935. 
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belief that chalazion belongs to the large group of lipogranulomatoses. 
Inflammation induced by various organisms or by a simple occlusion 
of the ducts may be primary or, perhaps, due to nervous influences and 
certain general infections. 

From this review, it is evident that despite the large amount of 
histologic investigation of chalazion there is indecision as to the exact 
nature of this little tumor of the lid. 











Correspondence 


MYOPIA AND EXOPHORIA 


To the Editor—In Pascal’s clinical note on myopia and exophoria 
in the October issue of the ARCHIVEs (p. 624) stress was laid chiefly on 
the occurrence of exophoria, and no reference was made to the presence 
of other forms of muscle imbalance. My recent paper (Muscle 
Imbalance in Myopia, ArcH. OputH. 13: 584 [April] 1935), to which 
Pascal made kindly reference, shows, however, that other forms of 
imbalance besides exophoria are apt to be present, notably, hyperphoria. 
In the cases on which this paper was based hyperphoria was present in 
the same number of instances as exophoria. As a matter of fact, pure 
exophoria was present in only 12 per cent of the cases in which the 
occlusion test was performed. The commonest form of muscle imbalance 
found was a combination of vertical and lateral deviation (usually 
exophoria), this occurring in forty of fifty cases, or in 80 per cent. 

The following explanation concerns the production of axial myopia 
due to stretching of the sclera. When a compressible spherical body is 
compressed it tends to bulge in a direction at right angles to that in 
which pressure is exerted and to resume its spherical form when the 
pressure ceases, unless the latter has been kept up long enough to cause 
actual stretching. Similarly, bulging of the globe must precede actual 
stretching of the sclera, and it is easy to understand how a partial or 
complete return to the normal spherical form may occur when the 
muscle tension ceases. 

Another explanation of transient myopia or of its diminution in 
degree following muscle correction is possible. As I have pointed out in 
a paper entitled “Persistent Accommodative Spasm due to Latent Hyper- 
phoria,” published in the Arcutves (51: 223 [May] 1922), in cases of 
muscle imbalance spasm of accommodation is likely to be the result of the 
association between accommodation and convergence. Just as an exces- 
sive accommodative effort may induce a convergence, latent or manifest, 
sO an excessive convergence effort, using the term in its widest sense, 
due to muscle imbalance, may induce a spasm of accommodation. The 
effect of the relaxation of this spasm by prisms is usually very marked 
and quite prompt, and correspondingly the correction of muscle imbal- 
ance in cases of myopia may be followed by relaxation of accommodative 
spasm and consequently apparent diminution of the myopia. 

I must confess that I am unable to see any difference between what 
Pascal calls “tonic myopia” and “spasm of accommodation.” 


F. W. Martow, M.D., Syracuse N. Y. 








N ews and Notes 


UNIVERSITY NOTES 


Dr. Alfred Bielschowsky, of Breslau, Germany, has returned to 
Dartmouth College, where he has joined the faculty of the department 
of research in physiologic optics, as visiting lecturer in ophthalmology. 


SOCIETY NOTES 


North of England Ophthalmological Society.—Prof. Henning 
Ronne, of Copenhagen, Denmark, will speak at the meetings of the 
North of England Ophthalmological Society during January on the 
following subjects: On January 17, at Liverpool, “Congenital Word- 
Blindness in School Children,” on January 20, at Leeds, “Syphilitic 
Choroiditis,” and on January 21, at Sheffield, “The Diagnosis of the 
Choroidal Melanosarcomas.” 


National Society for Prevention of Blindness.—The annual con- 
ference of the National Society for the Prevention of Blindness will 
be held at the headquarters of the Society in Rockefeller Center, New 
York, December 5 to 7. Among the topics to be discussed will be: 
“Medical Social Eye Work,” “The Prevention of Eye Accidents 
Caused by Fireworks” and “The Division of Responsibility Between 
Official and Unofficial Agencies in the Movement for Prevention of 
Blindness.” 


Announcement is made of the election of the following honorary 
vice presidents: Dr. George E. deSchweinitz, of Philadelphia, profes- 
sor emeritus of ophthalmology in the Medical School, University of 
Pennsylvania; Dr. John H. Finley, associate editor of the New York 
Times, and Miss Lillian D. Wald, president of the Henry Street 
Settlement of New York. Other honorary vice presidents of the society 
are: United States Senator Thomas P. Gore of Oklahoma, Helen 
Keller and Mrs. Winifred Holt Mather. : 


Dr. Walter B. Lancaster, of Boston, associate in ophthalmology, 
Harvard University Medical School, and Dr. Bernard Samuels, of 
New York, professor of clinical surgery, Cornell University Medical 
School, have been elected to the society’s board of directors. 


British Medical Association.—Sir James Barrett has been appointed . 
president-elect of the British Medical Association for the year 1935- 
1936. Prior to his present position as vice chancellor of the University 
of Melbourne, Australia, his work at Moorfields Eye Hospital was 
outstanding. 


All-India Ophthalmological Society.—The urgent need for more 
efficacious measures to prevent blindness in India was stressed at the 
Fourth Conference of the All-India Ophthalmological Society, held in 
Madras in April 1935. The following suggestions were made: (1) that 
the government of India, the Indian Research Council and the local 
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governments in British India, as well as the various governments of 
the Indian states, require reports from the special medical officers 
employed on nutritional research on conditions seen in hospitals and 
suggestions as to precautions necessary to offset defects in vision due 
to malnutrition; (2) that laws be introduced demanding the inspection 
of the eyes of school children throughout British India and the Indian 
states; (3) that the authorities instruct the uneducated regarding the 
prevention of blindness through radio broadcasts, distribution of 
pamphlets and films, and (4) that the governments devote a branch 
of their medical departments to the treatment of venereal diseases. 


DEATHS 


Dr. Adolph Barkan died on Aug. 28, 1935. He was born in 1845 
in the little town of Eperjes, near the Tatra Mountains of northern 
Hungary, and was destined to become the dean of American ophthal- 
mologists. He studied medicine in Vienna, working under Arlt in the 
newly established specialty of ophthalmology. In 1866 he came to 
America and began his practice in Baltimore. After a year he moved 
to California, where he rapidly took the lead among the ophthal- 
mologists, practicing, as was then the custom, not only ophthalmology, 
but also otorhinolaryngology. 









































































































Obituaries 


WILLIAM HAMLIN WILDER 
1860-1935 


Dr. William Hamlin Wilder was born in Covington, Ky., on Dec. 
16, 1860. He was the son of Josiah Wilder, a merchant, and Emma 
Morse Wilder. Both the father and the mother came to the Central 
West from Massachusetts; both were descended from early colonial 
New England Puritans. Soon after their son’s birth they moved to 
College Hill, Ohio, a suburb of Cincinnati, where his boyhood years 
were spent. An event in 1865 illustrates something of that Spartan 
control of emotion which was as characteristic of him as it was of his 
mother. A friend of his mother came bearing the news of the death 
of Abraham Lincoln. The two women, with their arms about each 
other, wept as if their nearest and dearest had been taken from them. 
It was the only time that he ever saw his mother cry, and he remem- 
bered it always. 

His education in College Hill ended with his graduation from Bel- 
mont College at the age of 18. Then followed two years of teaching 
in a country school in a village 10 miles from home. During this 
period his decision was made to study medicine, and his spare time was 
devoted to the reading of medical texts. In 1880 he matriculated in 
the Medical College of Ohio, and when he graduated from that insti- 
tution three years later he won second place in the competitive examina- 
tion for an internship in the Cincinnati General Hospital. This was 
an achievement of which he was always proud. 

After the period of internship he married Ella Taylor, the daughter 
of David and Laura Taylor of College Hill and Cincinnati. Two 
children were born to them, a son, Russell, who is at present a member 
of the staff of the Mayo Clinic and chief of the department of medi- 
cine of the Mayo Foundation, and a daughter, Laura, who died in 1914. 
Two grandsons are at present studying medicine. 

After four years of general practice in Cincinnati, during which 
time he was an assistant in the surgical clinic of Sir Joseph Ransahoff 
and instructor in pathology at the Medical College of Ohio, Dr. Wilder 
decided to fit himself for the study and practice of diseases of the 
eye. With this in mind he moved his family to Europe. He went 
first to GOttingen, attracted there by the ophthalmologist Theodore 
Leber as well as by Johannes Orth, who later took Virchow’s chair of 
pathology in Berlin. This was in the spring of 1889. The following 
winter found him in Berlin, working in the laboratories of Robert Koch 
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and Rudolph Virchow. Later came a period of study in Vienna under 
Ernest Fuchs, who recently had become head of the clinic of ophthal- 
mology. His previous training in pathology fitted him well to under- 
take the study of pathology of the eye, and he was encouraged in 
this by Fuchs. 

In the summer of 1890 he traveled in Switzerland and visited 
Paris. In the fall of 1890 he became voluntary assistant to Edward 
Nettleship, the chief surgeon at Moorfields—the Royal London 
Ophthalmic Hospital. John Tweedy, the curator of the hospital labora- 
tory, encouraged him further in his study of ophthalmic pathology. 
In a letter to his mother on Dec. 7, 1890, he wrote: “My work is 
under Mr. Nettleship and Mr. Tweedy. I am very well satisfied with 
it, especially with my service with Mr. Nettleship. He is exceedingly 
thorough and painstaking and such an excellent observer and surgeon 
that I feel my time with him is very profitably spent.” The influence 
of Nettleship was enduring; Dr. Wilder’s later operative work was 
characterized in particular by painstaking attention to detail. Even his 
play was undertaken with precision and consequent effectiveness, as 
those can attest who met him at golf or other games of skill. 

At this time in London, Victor Horsley was beginning his epoch- 
making development of the surgery of the brain. In another letter 
Dr. Wilder wrote: “I visited the other day the Hospital of the Uni- 
versity of London, where I saw an operation that I never saw before, 
the removal, partial only, because of its extent, of a tumor of the 
brain. This is one of the most formidable operations in surgery and 
it is only since I was on the benches that it has been countenanced by 
medical opinion. Very much of what is known on the subject, namely 
the diagnosis of tumors of the brain, their exact location, and the feasi- 
bility and practicability of removing them, has been contributed by a 
young Englishman whom I saw the other day, Victor Horsley, whose 
phenomenal rise in the profession to the position of an authority among 
authorities is the subject of universal comment in the professional 
world. He cannot be over thirty-two years old.” 

Dr. Wilder returned to the United States with his family early in 
the summer of 1891. The decision to establish himself in Chicago was 
made largely through the interest of his intimate friend Dr. Walter 
Christopher, who was an intern with him in the Cincinnati General 
Hospital. It was Christopher Who introduced him to Dr. Edward L. 
Holmes and the Chicago Polyclinic. Dr. Holmes recognized his use- 
fulness in developing the subject of ophthalmic pathology and in a 
short time had him appointed as pathologist to the staff of the Illinois 
Charitable Eye and Ear Infirmary. A laboratory was improvised. At 
first its equipment consisted of Dr. Wilder’s own instruments and a 
microscope brought with him from abroad, but soon the trustees came 
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to appreciate the importance of this work and provided amply for its 
further development. It was the first laboratory of its kind in Chicago, 
if not in America. 

Also at this time Dr. Holmes added him to his staff in the ophthal- 
mic clinic of Rush Medical College. Dr. Wilder used to tell the story 
of his first lecture in the amphitheater. Medical students were rough 
in those days, and a new instructor usually was greeted with cat calls 
and demands for story telling. Dr. Holmes graciously retired after 
introducing him to the audience, and there he stood, at the mercy of 
five hundred rioters. Finally, when the bedlam had exhausted itself, 
he announced that if they wanted him to tell stories he would be very 
glad to do so, but examinations were coming and he was quite certain 
that their time could be better spent in listening to what he had to say 
about ophthalmology. There was no further trouble. He is remem- 
bered by all of his students for his precise and clear method of exposi- 
tion. In recent years many of his former pupils have come to me to 
say that they regarded him as one of the best teachers they ever knew. 

In 1907 Dr. Wilder succeeded Dr. F. C. Hotz as professor and 
head of the department of ophthalmology of Rush Medical College. 
He held this position until his retirement as professor emeritus in 1926. 
With the professorship came the duties of chief surgeon of ophthalmol- 
ogy in the Presbyterian Hospital. About the same time he was made 
surgeon-in-chief at the Illinois Charitable Eye and Ear Infirmary. In 
1918 he was elected to the presidency of the American Ophthalmolog- 
ical Society, and in 1931 he was president of the American Academy 
of Ophthalmology and Otolaryngology. He was chairman of the Sec- 
tion on Ophthalmology of the American Medical Association in 1907- 
1908 and a member of the House of Delegates from 1926 to 1931. He 
was also a fellow of the American College of Surgeons. During the 
World War he served as a major in the Medical Reserve Corps. 
Throughout his active life he was a regular contributor to medical 
journals and a collaborator in the preparation of several books on oph- 
thalmology. His contributions in the development of plastic surgery 
of the eyelid are particularly noteworthy, as are those bearing on tra- 
choma, ophthalmia neonatorum and the rehabilitation of the blind. 

His loyalty to Rush Medical College and its faculty and to the 
University of Chicago, of which Rush Medical College became a part, 
was always in evidence. He made his home in the immediate vicinity 
of the university in 1896, and lived there until his death. He was an 
intimate friend of William Rainey Harper, the president of the uni- 
versity at the time of its founding, and of many of the members of its 
faculty. 

His wife, Ella Taylor Wilder, died in 1898. In 1907 he married 


Caroline Rothschild. The children of this union were a son, William, 
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and a daughter, Margaret. The son, an unusually brilliant student in 
his first year of medicine at the University of Chicago, met an untimely 
death in 1931. The daughter was a graduate of the University of 
Chicago, as were the two older children. 

For the last four years of his life Dr. Wilder suffered from pro- 
gressively debilitating paralysis agitans. Nevertheless, last June he 
was able to attend the meeting of the American Medical Association 
and the American Board of Ophthalmology at Atlantic City. Then 
he failed more markedly, until recently he became almost completely 
disabled. His death came suddenly, the result of a fall on September 
24. Despite a pouring rain, the beautiful Bond Chapel on the campus 
of the University of Chicago was filled to capacity by the many friends, 
patients, students and colleagues who came there to the simple services 
to bid him adieu. The ashes were taken to Cincinnati for burial in 
Spring Grove Cemetery beside the remains of his mother and father. 

Two great interests dominated Dr. Wilder’s professional life, the 
desire to achieve high ethical and professional standards in medicine, 
particularly for the specialty of ophthalmology, and a deep and sincere 
humanitarianism. He was a member of the American Board of Oph- 
thalmology from its inception and for twenty years served as its secre- 
tary. This board, by examining and accrediting those who propose to 
practice ophthalmology, has done much to protect the public from the 
unscrupulous and the inadequately trained. The example has recently 
been followed by specialists in other fields of medicine, and at the 
present time ten similar boards for other specialties are either organized 
or in the process of organization. 

The humanitarianism of Dr. Wilder found its major expression in 
organizing and promoting the Illinois Society for the Prevention of 
Blindness. He was the vice president of this organization from its 
beginning, the presidency, at his insistence, being held always by a lay- 
man. The Dana Medal, donated by Mr. Leslie Dana, former chairman 
of the Missouri Commission for the Blind to “the friend of the blind 
most outstanding in science, letters and surgical art,” was awarded to 
Dr. Wilder in St. Louis on May 25, 1935, by the St. Louis Society for 
the Blind, the trustee for the medal. The nomination for the award 
is made by the National Association for the Prevention of Blindness. 
The medal bears the inscription: ‘‘Wise clinician, devoted teacher and 
humanitarian.” RusseLL M. WILDER. 


Dr. Wilder was a man of rare ability and, while he was inclined 
to overseriousness, he combined this trait with an absolute fairness and 
sincerity. He was noted for the extreme thoroughness with which he 
carried through everything to which he set his mind and hand; he was 
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as painstaking and thorough in taking up golf as he was in examining 
and treating patients. Loyal and sympathetic with his patients, when 
sympathy was due, he insisted that each patient receive the best he 
or his associates could give. The ophthalmologists of the world and 
especially in America realize in a large measure how much he did to 
advance the specialty of ophthalmology; but only those who had the 
great privilege of working with him know how much he accomplished, 
particularly as secretary of the American Board of Ophthalmology 
and in his work for the prevention of blindness and the amelioration 
of the condition of the blind. For his work in this last field he was 
justly rewarded by the presentation to him of the Dana Medal. His 
puritan ancestry made him intolerant of all sham and pretense, and his 
whole life exemplified that integrity and honesty which such an ancestry 
is supposed to give. He will be greatly missed at the meetings of the 
special ophthalmic societies, for he was always excellent at impromptu 
discussions and his words were those of wisdom and of keen observa- 
tion. Those whom he counseled and taught will never forget how much 


they owe to him. ALLEN GREENWOOD. 


Born of well-to-do parents and endowed with magnificent health 
and a good mind, Dr. Wilder began preparation for his life work under 
most favorable circumstances. After securing a good foundation in 
general* medicine he went abroad, working for three years under the 
masters of that day. He lived a long and useful life of service both 
to the medical profession and to the people. His interest in the relief 
of trachoma and the prevention of blindness never lagged. In addition 
to maintaining a large private practice, he taught ophthalmology until 
recent years and was an interesting and forceful teacher. He never 
seemed hurried, and he realized, as many physicians fail to realize, the 
importance of wholesome recreation. He was an enthusiastic golfer 
and in inclement weather kept up his exercise with bowling and other 
indoor games. While he did not contribute extensively to ophthalmic 
literature, his papers were always well considered and practical; his 
discussions, interesting and sound. As secretary of the American Board 
of Ophthalmology he put us all in his debt by his interest and devotion. 


Cassius D. WeEscottT. 
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Bacteriology and Serology 





ISOLATION OF A CORYNEBACTERIUM ATYPICAL FOR THE HUMAN Con- 
yunctiva. C. GABRIELIDES and G. JoANNIDEs, Ann. d’ocul. 172: 
148 (Feb.) 1935. 


In August 1933 one of the authors published a report on a micro- 
organism obtained for the first time from the human conjunctiva. The 
micro-organism was isolated from the conjunctival sac of a cataractous 
eye in which there was also a large pterygium. The details of the case 
and a bacteriologic report are given. 

In a review of the literature the authors were able to find only one 
micro-organism described which resembled it, a corynebacterium isolated 
by Lydia de Mitt from a patient with vulvitis. S. H. McKee. 








Biochemistry 


THe CALCIUM CONTENT OF THE SCLEROTIC AND ITs VARIATION WITH 
Ace. A. Sorssy, K. Witcox and D. Ham, Brit. J. Ophth. 19: 
327 (June) 1935. 


The authors describe the method of preparation of the material and 
the methods of estimating the calcium, and give the detailed results of 
their work on cats and human beings. They then give the following 
summary : 

The morphology of the sclera indicates that calcium is a factor of 
some significance in the history and possibly the composition of the 
human sclera. 

Results are given showing that, compared with muscle, sclera is not 















ny 

H excessively rich in calcium. 

; In the sclera of the cat calcium was found to decrease progressively 
from birth to adult life and to rise subsequently with increasing years. 
q In man the calcium content of the sclera rises slowly until the age of 30 
} and very abruptly after that. This behavior is in marked contrast to 


the progressive decrease with age given by other observers for most 
other tissues. 

The possible significance of the results in the genesis of myopia and 
of glaucoma is indicated. 


A bibliography is furnished. W. ZENTMAYER. 









Cornea and Sclera 





CORNEAL GRAFTS, WITH REPORT OF A CASE. B. W. Rycrort and G. 
HANDELSMAN, Brit. M. J. 1: 919 (May 4) 1935. 


Rycroft and Handelsman report on a successful corneal graft in a 
case in which they attempted to simplify the technic and to combine the 
trephine method with use of a complete conjunctival flap. A woman, 
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aged 48 years, suffered from an opacity in her only eye following kerato- 
iritis. There was a grayish infiltration of the whole of the cornea with 
localized fasciculi of superficial conjunctival vessels and occasional 
evidence of deep vascular infiltration. At operation, a complete con- 
junctival flap was prepared circumscribing the limbus and separated 
well back to the equator below. A purse-string suture was inserted so 
as to make the aperture eccentric. A 4 mm. circular trephine was 
applied slightly to the inner side of the center of the cornea, and when 
the section had involved half the corneal thickness the trephine was 
removed and the bed was completed by scissors in such a manner as to 
produce a shelving edge toward the center of the aperture. During the 
entire procedure the eye was constantly irrigated by physiologic solution 
of sodium chloride at body temperature. Under constant irrigation a 
corresponding graft was cut with the same trephine and scissors through 
the cornea of the enucleated eye, which was held in Tudor Thomas’ 
apparatus. The graft was transferred to the bed on a lens spoon and 
maneuvered into place by an iris repositor. The purse-string suture was 
tightened so that the area of the graft was entirely covered. No part 
of the suture touched the graft. Physostigmine was instilled. Three 
days later the graft could be seen in position through the widening con- 
junctival aperture. At the end of the first week the graft was seen to 
be clear and to have the brightness of normal corneal epithelium. On 
the tenth day the stitch was removed, and the vision had gradually 
become clearer. At the last examination in March 1935 the vision was 
6/24. 

The authors believe that an important feature of their technic is the 
use of a complete conjunctival flap with constant saline irrigation. They 
are inclined to advise a larger graft and to make the shelving edge less. 


A. KNappP. 


PUSTULIFORM KERATITIS PROFUNDA AND DIVERSE ForMs OF ACQUIRED 
SYPHILITIC PARENCHYMATOUS KERATITIS. B. ADAMANTIADIS, 
Ann. d’ocul. 172: 304 (April) 1935. 


These conditions are rarely reported in international literature. 
D. S., aged 45 years, complained of poor sight in the right eye for about 
twenty days and a severe periorbital pain. Examination showed a yel- 
lowish opacity in the center of the cornea of the right eye. This was 
accompanied by deep ciliary injection and a hypopyon 2 mm. in height. 
There were no posterior synechiae, but the iris was very slow in move- 
ment. The other eye was normal. Superficial desquamation of the 
cornea made one first think of a serpiginous keratitis. Further exami- 
nation showed that the deep parenchyma was affected. The Wasser- 
mann reaction was positive. 

The condition was first described by Fuchs, who gathered together 
sixteen cases, mostly in men between the thirtieth and seventieth years. 
The disease constitutes, according to most writers, a secondary mani- 
festation of syphilis. It is generally unilateral, though cases in which 
it was bilateral have been reported. Study of the latter cases has 
revealed the course of the disease from its onset. It commences as a 
parenchymatous keratitis and is accompanied by great periorbital pain. 


S. H. McKee. 
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BAND-SHAPED KERATITIS AND Its TREATMENT. J. Francois, Bull. 
Soc. d’opht. de Paris, December 1934, p. 636. 


The disease is characterized by a calcareous deposit in Bowman’s 
membrane extending between the opened palpebral fissures. 

Medical treatment is of three types: Kalt prefers to treat it as gout. 
Acid as a solvent has been used by many. Beyser and Nettleship prefer 
acetic acid; Nettleship has also used nitric acid. Galezowski and 
Sellerbeck have instilled from 0.5 to 10 per cent hydrochloric acid. 
Zur Nedden has obtained best results with use of a 10 per cent 
ammonia solution for from fifteen to thirty minutes followed by neu- 
tralization with tartaric acid. A third group has injected potassium 
iodide subconjunctivally. Merkulov has used roentgen therapy. 

The surgical treatment is of two types: Von Graefe and Landesberg 
consider optical iridectomy the best means of overcoming the difficulty. 
Grattage of the corneal epithelium has been used by Beselin, Bowman, 
Dixon and Koster, while Birnbacher, Sommer and Stein have applied 
a 2 to 5 per cent hydrochloric acid to the abraded area. 

Frangois reports a case complicated by glaucoma. The question as 
to the theories concerning the appearance of these two entities in one 
eye is discussed. 

Birnbacher’s method of applying 2 per cent hydrochloric acid to the 
abraded cornea was used in this case. 

Excellent photographs and a full bibliography accompany the article. 


L. L. Maver. 


TRAUMATIC HERPES OF THE CORNEA. GRUTER, Klin. Monatsbl. f. 
Augenh. 93: 817 (Dec.) 1934. 


Griiter reports on 163 cases of herpes of the cornea. Experimental 
and clinical observations showed 123 of these to be genuine cases of 
herpes and 40 to be doubtful. Trauma was mentioned as the origin 
in 26 of the 123 genuine cases and in 5 of the doubtful ones. Trauma, 
however, was given credit in only 1 of all these cases, or in 0.6 per 
cent. Griiter discusses directive considerations in the recognition of 
traumatic herpes: 

1. Relative to first findings: (a) Uncertain data of an injury cannot 
as a rule be used for the diagnosis because herpetic corneal eruptions, 
consisting in minute defects of the corneal epithelium, cause a foreign 
body sensation. 


(b) Differentiation between traumatic erosion of the cornea and 
fresh collapsed herpetic vesicles must be done with a slit lamp. 


(c) The first clinical symptoms of herpes of the human cornea are 
observed after forty-eight hours or, at the earliest, during the second 
day after the infection. Efflorescences which present within twenty- 
four hours after the injury cannot be considered as traumatic. The 
latest term for the development of traumatic herpes may be the seventh 
day if the virus was very weak. 


(d) Only that condition is traumatic herpes in which a typical 


herpetic eruption presents on the site of the injury or on a secondary 
ulcer or directly adjacent to either of them. 
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2. Relative to late symptoms: (a) Herpetic efflorescences may be 
considered as belated traumatic herpes if they develop within from one 
to two months after the formation of a firm scar. 


(b) Unlike scars of other types of ulcerations or injuries, those 
caused by herpes are exposed to the danger of recurrences of the herpes 
for a period of six months as a consequence of diminished firmness of 
the epithelium (epitheliolysis). In light cases the firmness of the scar 
may be perfected within from two to three months. An efflorescence 
of herpes presenting one-half year or still later after recovery from 
primary herpes must be considered as an independent disease, not as a 


recurrence. K. L. STOLL. 


CLINICAL OBSERVATION OF INTRASCLERAL NERVE Loops: REPORT OF 


A Case. E. ENGELKING, Klin. Monatsbl. f. Augenh. 94: 46 (Jan.) 
1935. 


Axenfeld was the first to observe in the living eye an intrascleral 
loop of the ciliary nerve. His case is the only one in the literature known 
to Engelking. With Groenouw and F. Fischer, Engelking thinks that 
the loop occurs in this manner: A ciliary nerve of greater original length 
than normal becomes looped by shifting in the sclera, which may develop 
in a normal manner later on. The loop will compensate for the extra- 
ordinary length of the nerve Forty loops of this kind were found by 
Fischer in thirty-six eyes of corpses. The loop occurs almost entirely 
in the anterior segment of the eyeball, about 1 to 3.5 mm. off the limbus. 
More than one loop is found rarely in one eye. Engelking reports the 
case of a man, aged 55, who was under observation for severe syphilitic 
iridocyclitis of both eyes. A gray nodule the size of a pinhead was seen 
3 mm. from the limbus; it was located beneath the epithelium of the 
congested conjunctiva. It resembled the so-called “fleeting nodules” 
seen in “scrofulous lichen” of the conjunctiva of tuberculous eyes, but it 
could not be moved with the conjunctiva. Irritation with the point of 
a needle caused pain, even after cocainization of the conjunctiva. A 
change of the size of the pupil could not be produced by touching it 
with the needle, showing that the loop contained no motor fibers. A 
cuneiform area remained permanently hyperesthetic after abscission 
of the nodule. The undulating arrangement of a typical ciliary nerve 
could be observed in the photomicrograph. Other histologic changes 
resembled those described by Axenfeld (Klin. Monatsbl. f. Augenh. 75: 
602, 1925). Any resemblance to a neurinoma was absent. Engelking 
prefers the term “discleral’” rather than “intrascleral” nerve loop in his 


case. K. L. STott. 


FAMILIAL DEGENERATION OF THE CORNEA IN SIX GENERATIONS CLINI- 
CALLY OBSERVED IN THIRTEEN MEMBERS OF THE LAST THREE 
GENERATIONS. R. FRYKHOLM, Klin. Monatsbl. f. Augenh. 94: 
76 (Jan.) 1935. 


Frykholm adds this report on a family tree with familial degenera- 
tion of the cornea to those known in the literature. He could examine 
thirteen members of the last three of six generations and succeeded 
in following up the remaining three earlier generations by reviewing 
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the church registers. The family tree comprises forty-two persons, 
equal numbers being male and female. At least eighteen were affected 
with the corneal degeneration, seven males and eleven females. The 
female sex predominated, as it did in families reported on previously. 
A simple dominant hereditary type could not be established. The 
younger members presented chiefly the lattice-shaped type while the 
older members showed a more dot-shaped form. This observation is 
proof for the relation of both types. K. L. Srott. 


Uxcus Ropens: Report oF A CASE. O. WIEDERSHEIM, Klin. Monatsbl. 
f. Augenh. 94: 171 (Feb.) 1935. 


Ulcus rodens, as described by Mooren, is very rare. Leser found 
only 4 cases among 340,000 patients treated at the University Eye Clinic 
of Prague. Wiedersheim renders a detailed description of the onset, 
course, treatment and causal factors in a case of bilateral ulcus rodens 
in a woman aged 70. The progress of the ulcers is demonstrated in 
sketches. A critical synopsis of the literature is given. The patient 
was healthy until, after an attack of grip, corneal ulcers, forming rodent 
ulcers later on, developed first in the right eye and five months later in 
the left eye. Periods when the process was quiet alternated with periods 
when it was progressive, for two years. The final outcome was rela- 
tively favorable although both corneas were completely involved. The 
ulceration, starting at the limbus, which seems to be predisposed to 
degenerative processes, finally covered the lower third of the cornea in 
the shape of a crescent or horseshoe. The center of the cornea remained 
of normal thickness for a long time while the periphery became thin, 
although it recovered fair clearness after vascularization. Only the 
periphery stained with fluorescein. Some of the newly formed vessels 
progressed beneath the parenchyma, whereas vessels were absent in 
some portions of the progressive margin, at the upper extremities of 
which terrace-shaped ulceration was observed. The central portion 
showed edema and formation of vesicles. Disturbances of sensitivity 
and pain with photophobia and epiphora existed. FEpiscleritis and 
hypopyon were absent; the iris remained free from inflammation. 


Tuberculosis had occurred in some members of the patient’s family, 
but no etiologic factors were found. Wiedersheim rules out genuine 
disturbance of nutrition as a cause of the disease in his case, which, in 
his opinion, had its origin in a neuropathy coupled with an infection. 
The severe pain was due to irritation of the ciliary nerves and of other 
ramifications of the trigeminus nerve; this explains the secondary symp- 
toms of photophobia and epiphora. ‘The iris and ciliary body were 
barely irritated. It had the aspect of so-called anesthesia dolorosa. 
Wiedersheim cannot explain the reason for the long intervals of time 
up to four years elapsing between the involvement of the first and that 
of the second eye observed in his case and several others. 


Wiedersheim’s therapeutic procedure is this: The use of destructive 
or caustic preparations and cauterization should be avoided since the 
process is akin to necrosis. The beginning ulcer should be scraped and 
tincture of iodine applied. Local and general nutrition should be 
improved as the ulcer progresses. The local treatment should be con- 
servative, and enucleation should be avoided unless necessitated by 
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complications. Attention should be given to the trigeminus nerve. 
Irradiation of the corneas and of the gasserian ganglions reduced the 
pain and seemed to stop the corneal process for certain periods of time. 


mK. L. Srorx.. 


PRIMARY FATTY DEGENERATION OF THE CorNEA. E. Ivanova, Sovet. 
vestnik oftal. 6: 395, 1935. 


This is the seventh case of primary fatty degeneration of the cornea 
reported in the world’s literature. The first one was reported in 1911 
by Tertch from Fuch’s clinic. 


The patient, aged 53, noticed a small opacity on the left cornea seven 
years prior to examination. There was a slow and gradual impairment 
of the vision of both eyes without inflammatory symptoms. Both 
corneas were diffusely opaque on the whole surface with the exception 
of a transparent peripheral strip 1.5 mm. wide. The vision was 0.1 in 
each eye. The outstanding feature of the slit-lamp examination was 
the observation of several layers of shiny yellow crystals in the zone of 
the most extensive opacification of the cornea. The posterior layers 
of the corneal stroma and the endothelium were yellowish. The 
opaque portion of the cornea was twice the thickness of its transparent 
portion. A number of deeply seated blood vessels were present. The 
sensitivity of the cornea was diminished. A biopsy specimen of the 
opaque corneal tissue was taken with a trephine. A detailed histologic 
description of the excised corneal tissue, which was stained with various 
stains, is given. Sudan stain showed the cornea to be yellow because 
of the accumulation of fat granules in and between the corneal lamellae. 

The blood cholesterol amounted to 220 mg. per hundred cubic centi- 
meters; the blood sugar to only 69 mg. The sugar tolerance was high. 
The medical diagnosis was hypofunction of the adrenal cortex, the 
evidence of which was the cholesteremia and hypoglycemia. This 
disturbance of the metabolism evidently led to a destructive action of 
the incretion of the adrenal gland on the cornea. The degenerative 
process in the cornea prevented the assimilation of the cholesterol and 
led to its storage in the corneal cells with consequent necrosis of the 


corneal tissue. O. SITCHEVSKA. 


Experimental Pathology 


EXPERIMENTAL Rous SARCOMA IN THE Eye. I. I. MERKuLov, Sovet. 
vestnik oftal. 6: 213, 1935. 


Merkulov made thirty experimental transplantations of sarcoma into 
chicken’s eyes. In fifteen cases the sarcoma tissue was transplanted 
into the anterior chamber, in five into the vitreous, in five into the 
cornea, in five within the orbit and in two under the scleral conjunc- 
tiva. A piece of tumor was used in twenty-four cases, and an emulsion 
of the tumor was injected in six cases. Chicken sarcoma of Rous was 
preferred, first, because the manipulation with chickens’ eyes is, easier 
than with those of mice, and second, because Rous used the filtrate 
of chicken sarcoma, containing no cells, suggesting that a virus was 
the etiologic factor of chicken sarcoma. 
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The technic of the experiments is given in detail. Following the 
transplantation of sarcoma into the anterior chamber irritation of 
the eyeball was observed within from one to two days. Thereafter for 
a period of from nine to eleven days there were no signs of irritation ; 
on the fourteenth day a fast growth of the tumor on the iris started in 
the form of a grayish nodule; at the end of the third week the whole 
anterior chamber was filled with the growth which subsequently extended 
through the corneoscleral margin. In from four to five weeks after 
the transplantation the tumor grew to about the size of the chickens’ 
heads. The clinical picture of the sarcoma transplanted into the vitreous 
was similar to that just described. The subconjunctival transplantation 
gave an exceedingly fast growth of the tumor, as it grew out on the 
tenth to twelfth day. The intra-orbital transplantation produced an 
exophthalmos on the ninth day. The transplantation into the cornea 
gave a localized opacity of the cornea, with blood vessels encroaching 
from the limbus to the site of transplantation. However, these reactive 
changes disappeared in a few days, and only a scar was visible. No 
blood vessels were observed in the intrabulbar or in the extrabulbar 
tumor. The histopathologic description of enucleated eyes at various 
stages of the growth is given in detail. Merkulov comes to the follow- 
ing conclusions: 

1. Rous’ experimental sarcoma produces a fast growth in all sec- 
tions of the eyeball except the cornea. 

2. The visible growth of the transplanted sarcoma in the anterior 
chamber begins in the period from the tenth to the twelfth day. The 
destruction of the eye occurs as soon as the tumor penetrates the 
vitreous and the suprachoroidal space or when it grows out through the 
corneoscleral margin. A sarcoma transplanted into the vitreous at first 
resembles a developing glioma. 

3. The chickens died at the fifth to seventh day from cachexia. 
Metastases were found in the lungs, liver, ovaries and other organs. 
At the initial stage a rise in temperature and a gain in weight were 
observed, which began to decrease at the end of the second week and 
continued until death. 


4. Experimental oncology can add largely to the study and knowl- 
edge of neoplasms in the eye. O. SITCHEVSKA. 


General 


CONSTELLATION PATHOLOGY AND OPHTHALMOLOGY. H. PIESBERGEN, 
Klin. Monatsbl. f. Augenh. 94: 765 (Dec.) 1934. 


The principle of constellation pathology is based on thoughts 
expressed by the philosopher Schopenhauer. Hansemann, Claude 
Bernard, Tendeloo and other writers worked on this problem. 
Piesbergen applied constellation pathology to ophthalmology in this 
article. It represents the idea that the genesis of a disease never depends 
on one causative factor but on a constellation of causative factors aris- 
ing at a certain period of time. Several conditions must occur simul- 
taneously to bring about certain pathologic changes. Piesbergen wishes 
to evaluate known observations of the daily practice from a new point 
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of view. It is not his intention to create new etiologic theories of 
certain ocular diseases. Argyrosis of the conjunctiva is not brought 
about merely by the use of silver preparations; the type of the prepara- 
tion, its mode of employment, the condition of the lacrimal apparatus, 
hereditary tendencies and sex each play an important role. 

Following Tendeloo’s trend of thought, Piesbergen compares the 
pathologic constellation of concomitant convergent strabismus to a 
chemical structural formula or to a molecule—a “molecule” the “atoms” 
of which are faulty fusion, anisometropia, heterophoria, excess of 
accommodation and convergence, organic amblyopia of the squinting 
eye, congenital amblyopia increased by amblyopia ex anopsia, left-hand- 
edness, premature development of the leading eye and so forth. Con- 
siderable space is devoted to the pathologic constellations producing 
detachment of the retina, and a workable scheme is given which may 
be used in case histories. The main factors are: retinal degeneration 
due to myopia, senility or trauma; colloidal disturbances, such as peri- 
phlebitis in tuberculous retinitis, or shrinking and synchysis of, and 
hemorrhages into, the vitreous; also pulsion caused by albuminuric 
transudations, syphilitic and tuberculous choroiditis, choroidal hemor- 
rhages, and reduced adhesion of the retina to the choroid in myopic 
conus downward and in hereditary detachment. Piesbergen discusses 
other pathologic constellations, such as phlyctenular keratoconjuncti- 
vitis ; infection following corneal foreign bodies; pneumococcic ulcer of 
the cornea coupled with parenchymatous keratitis; formation of 
cataracts after tetania strumipriva; retrobulbar neuritis in diabetes with 
amblyopia due to abuses of alcohol and nicotine. 


The last chapter of Piesbergen’s article is devoted to the influence 
of constellation pathology on diagnosis and to a prospective new clas- 
sification of the ocular diseases. Then is pointed out the necessity to 
combine the morphologic with an etiologic diagnosis in every case. This 
combination, in Piesbergen’s opinion, would eliminate subdivisions such 
as genuine and secondary detachment of the retina, primary and sec- 
ondary glaucoma, idiopathic and symptomatic migraine, and thus would 
simplify the present classification of the ocular diseases. 


K. L. Srott. 


Glaucoma 


GLAUCOMA OR OCULAR HYPERTENSION IN A PREGNANT Woman; Dis- 
APPEARANCE OF THE TROUBLE AFTER SPONTANEOUS MISCARRIAGE. 
A. Dusots, Ann. d’ocul. 172: 142 (Feb.) 1935. 


This report concerns a young woman of 32 years in whom ocular 
hypertension developed without modification of the vision or visual 
fields. The important fact in the case was that the ocular hypertension 
coexisted with pregnancy. The symptoms appeared following preg- 
nancy and disappeared in the fourth month following spontaneous mis- 
carriage. Dubois thinks that the ocular troubles depended on the preg- 
nancy. Visual acuity, which remained excellent throughout, decreased 
the day preceding the miscarriage, as if the imminence of the crisis had 
increased the symptoms. S. H. McKee 
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THERMOSCLEROTOMY IN GLAUCOMA. N. Z. Tura, Sovet. vestnik oftal. 
6: 311, 1935. 


Tufa modified Fiore’s technic of ignipuncture of the sclera by direct- 
ing the fistulizing passage into the anterior chamber instead of into the 
vitreous. Atrophy of the ciliary processes and the decrease of their 
secretion are the basic cause of the decrease of the intra-ocular tension. 
The chief advantage of this modified method is that the filtration of 
intra-ocular fluid that results is continuous, since the inevitable incar- 
ceration of the vitreous into the fistulizing passage made by Fiore’s 
ignipuncture is eliminated here. 


Thermosclerotomy was done on five patients with absolute and on 
thirteen with decompensated glaucoma. The period of observation was 
about six months. In fifteen patients the tension became normal; the 
vision was improved in nine, but only in three patients was an enlarge- 
ment of the visual fields observed. Three patients with absolute 
glaucoma did not respond to the operation. The disadvantage of thermo- 
sclerotomy is the prolonged irritation of the eyeball, as most of the 
patients have to be kept in the hospital for from three to four weeks. 


O. SITCHEVSKA. 
Injuries 


OcuLarR LESIONS OF THE FETUS CAUSED BY ROENTGEN IRRADIATION 
DuRING PREGNANCY: Report oF Cases. E. ENGELKING, Klin. 
Monatsbl. f. Augenh. 94: 151 (Feb.) 1935. 


Engelking divides the ocular lesions of the fetus caused by roentgen 
irradiation during pregnancy into direct and indirect lesions. After 
enumerating the direct lesions of the divers parts of the eye of the child, 
he discusses the interval of time which may elapse before the lesions 
become evident ; according to the publications in point it varies between 
a few weeks and seven years after birth. The following case of a 
direct ocular lesion is reported: A woman received two irradiations 
with roentgen rays of high voltage within three days about a month 
after she failed to menstruate, when inflammation of the right broad 
ligament and myoma were diagnosed. One third of a skin erythema 
dose was given, a dose which is usually considered sufficient to put the 
ovary at rest “temporarily.”” Eight months later an apparently normal 
child was born, but smallness of the head and of the right eye, with 
narrowness of the right palpebral fissure, was noticed soon afterward. 
Medical examination a year later revealed typical microcephalus and 
bilateral microphthalmos, more in the right eye than in the left. The 
irides were incompletely developed, although coloboma was absent; 
gpacities of the lens, nystagmus, and fundus changes resembling healed 
‘chorioretinitis, existed in both eyes. The child was physically and 
mentally underdeveloped. 

The second case concerns a woman who received one roentgen irra- 
diation in the third month of her pregnancy for an eczema of the left 
nipple which it was suspected might be carcinoma. She received a 100 
per cent skin unit dose with a 20 per cent supplementary dose at a 
distance of 60 cm. while her whole body except the nipple was covered 
with plates of lead and of rubber. Slight microcephalus was observed 
when the child was 2 years old. Deep-seated corneal scars, atrophy of 
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the iris, occlusion of the pupil, shrunken cataract and slight atrophy of 
the globe were noted in the right eye. In the left eye the cornea was 
clear, the anterior chamber was deepened, the iris was atrophic and 
retracted by posterior synechiae, and the lens was shrunken. Hemor- 
rhages in the iris occurred after birth and again when tke boy was 5 and 
9 years old, respectively. At the latter date Engelking observed exten- 
sive degeneration of the cornea, sclera and iris with secondary absolute 
glaucoma in the right eye and similar but less severe changes in the left. 
Slight microcephalus was present. Consanguinity did not exist. The 
Wassermann reaction was negative. K. L. Stott. 


Lacrimal Apparatus 


CONGENITAL FISTULA OF THE LACRIMAL GLAND. T. SCHORNSTEIN, 
Arch. f. Augenh. 109: 86, 1935. 


A case of a fistula of the lacrimal gland is reported, occurring in the 
left upper eyelid of a 25 year old patient. A small opening at the 
junction of the middle and outer thirds was found in the upper eyelid, 
slightly covered with hairs which simulated lashes. A sound could be 
passed into this and led into the region of the lacrimal gland. Tears 
came through this opening whenever the flow of tears was artificially 
induced in the eye. Mucoid pus could be expressed occasionally. There 
was never any pain or indication of inflammation in the parts concerned, 
and the fistula had been present since birth. 

The fistula was filled with iodine paste and treated with the x-rays, 
and the fistulous tract was excised and examined histologically. A dis- 
cussion follows as to the mode of development of such fistulas, and 
similar cases in the literature are referred to. F. H. Apter. 


Lens ° 


HANpD SUCTION FOR TOTAL EXTRACTION OF SENILE CATARACT. A. 
RocHon-DvuvIGNEAuD and P. NocuéEs, Bull. Soc. d’opht. de Paris, 
December 1934, p. 643. 


With the Barraquer method in mind the authors, after many trials, 
present the final modification of their instrument. A firm hold on the 
capsule and lens is accomplished by the instrument. The principles laid 
down by Barraquer are strictly adhered to. The physics of the suction 
apparatus is explained in detail, and a picture accompanies the article. 
There is no vibration to the instrument such as is found in others. Six 
operative cases are described. In two the cataract was extracted per- 
fectly. In three the operation terminated in the use of forceps, the suc- 
tion having lost hold en route but only after having displaced the lens 
to where it could be easily picked up by forceps. In the last case, that 
of a soft cataract, many applications of suction were necessary, and 
finally the capsule ruptured. L. L. MAYER. 


MEASUREMENTS OF THE ELASTICITY AND HARDNESS OF ANIMAL LENSES. 
A. JAcER and K. Vocetsane, Arch. f. Augenh. 109: 103, 1935. 


Fresh lenses from oxen were subjected to measurements of their 
elasticity in the following manner: A glass tube connected with an 
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apparatus for securing negative pressure was placed on either the ante-- 
rior or the posterior capsule. The forward displacement of the lens 
could be measured in millimeters through the glass tube as the negative 
pressure was increased. By such measurements the authors found that 
the posterior surface of the lens was more elastic than the anterior sur- 
face. After the lens had been subjected to negative pressure repeatedly 
the consistency of the lens was changed, which for the most part is 
attributed to a loosening of the lens nucleus from the surrounding 


cortex. F. H. Apter. 


LUXATION AND MIGRATION OF THE LENS INTO THE RETROBULBAR 
Space. E. F. LevxKoyeva, Sovet. vestnik oftal. 6: 406, 1935. 


This case of migration of the lens to a position as far back as the 
optic nerve is the first one to be recorded in the literature. The eye 
was enucleated because of traumatic iridocyclitis. The lens was found 

h) beside the optic nerve in a deep pocket of the sclera which was 
i depressed, together with the retina and choroid, into the interior of the 
i eyeball. The diagnosis presented difficulties at first because of the 
unexpected location of the lens. Levkoyeva gives a detailed histologic 
description of the eyeball and discusses the mechanism of the migration 
of the lens. The probable explanation is that the lens was luxated first 

| under the conjunctiva; its further migration into the retrobulbar fatty 
i ‘ tissue to the posterior pole of the eye, was caused by a secondary 

{ 

' 


















trauma from pressure on the eyeball either by the patient or by the 
person who dressed the eye. A few photomicrographs illustrate the 
article. O. SITCHEVSKA. 
Lids 


ed: ENTROPION OF EXTERNAL ANGULAR ORIGIN: SURGICAL TREATMENT. 
q ‘A. Poutarp, Ann. d’ocul. 172: 97 (Feb.) 1935. 


The type of entropion to which Poulard has given the foregoing 
bi name seems to be found in the majority of cases in the noncicatricial 
4 spasmodic form. 

The condition is corrected by operation confined to the external 
angle of the lid, even if the entropion involves the whole lid. The first 
stage consists in the ordinary canthotomy, which corrects the malposition 

p of the palpebral border. The external part of the lid being still held by 
1% fibrous loops is now freed by scissors, which liberates immediately the 
a extremity of the palpebral border. In the third stage the liberated lid 
iF is placed in its proper position after it has been completely freed from 
ip its external attachments. The lids are then fixed in their proper position. 
ay et: Five drawings illustrate the procedure. S. H. McKee. 
















OPERATIONS FoR Prosis. P. A. JAENScH, Klin. Monatsbl. f. Augenh. 
94: 183 (Feb.) 1935. 


Observation of nineteen patients convinced Jaensch that Blaskovics’ 
operation is the method of choice in all cases of congenital and acquired 
paralysis of the levator palpebrae and in most cases of “inflammatory” 
1 ptosis. It preserves most completely the physiologic conditions, offers 
Ay: the same, if not better, advantages that Motais’ operation does, and 
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helps to avoid some dangers connected with the latter method. A dis- 
advantage of Blaskovics’ method is the occasional destruction of the 
unstriped levator muscle, which should be avoided, according to 
Elschnig’s stipulation. No evident disturbance, however, was met with 
by Jaensch. It is probable that lifting the lid by shortening the levator 
is facilitated by lowering the weight of the lid through excision of the 
tarsus. Friction on the eye by the lid is eliminated by proper applica- 
tion of the conjunctival sutures which pass through the muscle and the 
epidermis. Lesions of the cornea by exposure have not been observed. 
Lindner’s modifications may be omitted, e. g., his method of measuring 
the portion of the muscle to be excised with a compass and the use of 
the guide suture. Lindner’s pearls may cause necrosis just as well as 
the cotton rolls or rubber tubes used by other operators. Jaensch 
agrees, however, with Lindner as to the advantages of Blaskovics’ 
method over other methods in operations for ptosis. 

; KR. L. Seetr. 


Neurology 


OcuLAR SYMPTOMS IN MENINGIOMA OF THE LESSER WING OF THE 
SpHENOID. M. Davip and E. Hartmann, Ann. d’ocul. 172: 177 
(March) 1935. 


This paper is made up from the case reports of twenty-six patients 
suffering from the aforementioned condition. Most of them had been 
examined and followed in the clinic of Clovis Vincent. The diagnosis 
had been verified macroscopically and histologically in every case. 

The article is divided into four parts headed: “Introduction,” 
“Ocular Symptoms,” “The Course of Ocular Symptoms After Inter- 
vention,” and “Radiography.” Ocular symptoms are subdivided into 
(1) lesions of the fundus of the eye, present in twenty-four of the 
twenty-six cases, that is, in 92 per cent; (2) changes in visual acuity ; 
(3) alterations in the visual field, consisting of hemianopia in the supe- 
rior quadrant, complete lateral homonymous hemianopia and binasal 
hemianopia; (4) exophthalmos, which, by reason of its frequency 
(present in 40 per cent of the cases) and diagnostic value, occupies an 
important place; (5) disturbances of the corneal reflex, which was 
diminished in four cases, always on the side affected, and was never seen 
completely absent; (6) disturbance of eye and lid movements; (7) 
condition of the pupils. 

Roentgenographic examination is an indispensable part of the inves- 
tigation and is always necessary in a case of obscure exophthalmos. 
Stereoscopic x-ray films are frequently needed. There are twenty-six 
illustrations and an illustrative chart. S. H. McKer. 


CoMPLICATED Hystertc AmMAurRosis. C. CHARLIN, Ann. d’ocul. 172: 
293 (April) 1935. 

The diagnosis of hysteric amaurosis is not difficult. The condition 
generally occurs in persons in good health, and as a rule there is no 
question as to its presence. The results of ocular examination are 
negative, and signs of nervous disorder confirm the diagnosis. Amnesia 
is of great importance. In simple hysterical amaurosis most patients are 
reduced to blindness. The cases of complicated hysterical amaurosis are 
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different inasmuch as blindness here is rarely a clinical symptom. 

Hysteric blindness is generally blended with some organic condition 

bi which has preceded it. The attitude of the patient is generally char- 

. acterisitc in that he replies to questions without looking at the questioner, 
without lifting the head or eye toward whom he speaks. A person 
really blind always looks toward the person to whom he is speaking, 
and he knows who his questioner is by the direction from which the 
voice comes. A hysterically blind person therefore has the attitude of 
one deaf. This blind and deaf attitude has the value of a pathognomonic 

i symptom of hysteric blindness. 

F: Four observations are given of complicated hysteric amaurosis. 


S. H. McKee. 





i Hysteric AMAuROSIS CurED. P. Dupuy-DuTEmps, Bull. Soc. oo. 
; de Paris, January 1935, p. 6. 


In June 1934 Dupuy-Dutemps presented the case before the Sie, 
and his presentation was recorded in the June 1934 issue (p. 278) of 
the Bulletin. There was at that time no perception for light. The 
i vision has now reached 1/3 after correction with a 2.5 diopter sphere. 
| The visual fields are normal except for the absence of the perception 
| of green. Other signs and symptoms have also been relieved. The 
At deafness of the right ear, the periorbital cutaneous anesthesia, the 
be anesthesia of the cornea, the contractures of certain oculomotor muscles 
and of the orbicularis, the anesthesia of the tongue and the roof of the 
mouth have gradually disappeared. Cure was accomplished by faradic 
A stimulation, ionization, subcutaneous injections of ether and alcohol, and 
ie suggestion. For complete recovery all of these measures were neces- 
Bi aa sary, as one measure could accomplish the relief of only one phase. 

E. The diagnosis of hysteric amaurosis is consistent with the three findings 
of amaurosis, corneal anesthesia and anesthesia of the periorbital skin 


surfaces. L. L. Mayer. 





Operations 


i e Narcosis BY MEANS OF Sopium EvipaANn’ (N-MeEtHYL-CycLo- 
7. HeExANYL-METHYL Barsituric AcID) IN OPERATIONS ON EYEs. 
M. Vimauvr, Arch. de oftal. hispano-am. 35: 93 (Feb.) 1935. 


; 

This drug in 3 per cent solution for intravenous use is sold in 10 
Bh cc. ampules. The injection must be performed very slowly, 1 cc. every 

i t 

I 


fifteen seconds until 4 cc. has been injected, then 1 cc. every ten seconds. 
Children and youths require 8 cc. and adults from 5 to 6 cc. Vidaur 
always uses the whole 10 cc. He extols the advantages and innocu- 
ousness of the procedure, especially in operations on eyes. 


C. E. FInway. 


He REsutts 1N Toti’s OPERATION. RauH, Klin Monatsbl. f. Augenh. 
B, 2 93: 820 (Dec.) 1934. 

Bi Fifty-eight dacryorhinocystotomies after Toti were performed at 
the University Eye Clinic of Giessen, Germany, between August 1931 
and August 1934. The lacrimal canals were closed in eleven of the 
patients, pus being absent at the time of the operation. Chronic 


ritagiaies 322, 
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dacryocystitis was present in thirty-five patients, preceded by phlegmon 
in eleven of them. After two months closure of the lacrimal passages 
had developed again in four patients, in two of them after preceding 
phlegmon. Irrigation after two months was difficult in four other 
patients, whereas pus and epiphora were absent. Thus, recovery was 
obtained in 63.6 per cent, which corresponds to the results obtained 
by others. The usefulness of Toti’s operation is established beyond 
doubt, and the difficulties are smaller than claimed by some. 

Of the many variations the button-hole perforation with an electric 
bone trephine and enlargement with a bone punch are to be recommended. 
Careful suturing of the mucous lining of the tear sac and that of the 
nose has been abandoned in favor of forming a flap of the nasal 
mucosa, with the base above, and a similar flap formed of the tear 
sac, with the base below. The latter is turned downward into the 
bony canal and the former is fastened by sutures on the upper margin 
of the tear sac. Both flaps are kept in position by a nasal tampon. The 
size of the perforation of the bone predestines the result of the opera- 
tion. Purulent ethmoiditis was the only complication. It occurred in 
one case and healed promptly after operative treatment. Extirpation 
of the tear sac should be done in exceptional cases only. 


K. L. Storr. 


A New MEeEtnHop oF FIXATION OF THE EYEBALL IN OPERATIONS 
(VacuoFIxaTION). M. Linxensacu, Klin. Monatsbl. f. Augenh. 
94: 528 (April) 1935. 

Fixation of the globe during operations by means of forceps or 
sutures is frequently insufficient because the conjunctiva or muscles of 
the globe, but not the eyeball, are grasped. Linkenbach uses a rubber 
tube similar to the rubber cap of an eye-dropper but with thicker walls 
and a comparatively narrow vacuum. The lower end is well adaptable 
to the cornea. Placed on the cornea after cocainization this instrument 
can be used especially in cyclodialysis and other scleral operations and 
in advancement of the eye muscles. A few drops of physiologic solu- 
tion of sodium chloride may be put inside the rubber tube prior to its 
adaptation. The instrument is very practical in operations for detach- 
ment of the retina, as it is nonconducting. Placed eccentrically on the 
cornea it may be used in some procedures in the anterior chamber or in 
abscission of the cornea in exenteration. Good results have been 
obtained in restless patients or those under narcosis, or whenever the 
patient should not see the instrument, as in operations on the eyelid. 
Nystagmus and motion of the eye muscles may be demonstrated or 
recorded with a graphic apparatus attached to this simple instrument, or 
their excursions may be thrown on the screen after adaptation of a 


small mirror. K. L. Stott. 
Orbit, Eyeball and Accessory Sinuses 


OcuLar CysTICERCcUS IN Rumania. D. Micwait, Ann. d’ocul. 172: 
385 (May) 1935. 


Ocular cysticercus has been the subject of many papers, but as yet 
no one has reported the condition from Rumania. In going over the 
Rumanian ophthalmologic literature since 1843 Michail found that 
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previous to the World War only one article had been written on this 
subject, that of Prof. N. Manolesco, published in 1885. Since 1922 a 
number of Rumanian oculists: have reported isolated cases to which 
Michail adds three cases, making a total of 12. During the World War 
the number of cases was accentuated in areas where the hygienic con- 
ditions were bad. During the period from 1916 to 1922 the German 
and Austrian oculists published reports of twenty-one cases. 

The details of twelve cases are given, and in conclusion stress is laid 
on the importance of extraction as the only procedure of value in this 
condition. This should be practiced even though the seat of the parasite 
is deep and even though the vision is good. S. H. McKee. 





INTERNAL ANTERIOR OPHTHALMOMYIASIS: REPORT OF A CASE. 
K. Baton, Klin. Monatsbl. f. Augenh. 93: 657 (Nov.) 1934. 


A girl aged 11 showed blepharospasm and other symptoms of 
irritation in one eye. The lower portion of the cornea was gray, 
and a cylindric formation with obtuse ends, about 4.5 mm. in length and 
1 mm. in width, was noted in the anterior chamber. Movements of 
this formation allowed the examiner to diagnose a larva in the 
anterior chamber, and exact examination revealed the details of the 
structure and antiperistaltic movements. After its removal a similarity 
to the larva described by Ewetzky and Kennel was found. The exact 
species of the fly to which the larva belonged could not be defined 
in this case, nor in most of the cases reported. It was probably a larva 
of Hypoderma bovis. The unfavorable living conditions in the eye and 
the liquid diet produce abnormal development of the larvae. Balod 
recommends that the corneal incision be made, not near the site of the 
larva, but diametrically opposite. K. L. Stott. 







Physiology 


ANATOMIC LINEAR CLEAVAGE DEMARCATION OF THE SCLERA: PROOF 
OF THE FUNCTIONAL STRUCTURE. W. Koxortt, Klin. Monatsbl. f. 
Augenh. 94: 33 (Jan.) 1935. 


Kokott published an exhaustive description of the physiologic linear 
cleavage demarcation of the sclera in the Klinische Monatsblatter fiir 
Augenheilkunde (92:177 [Feb] 1934; abstr., Arco. Oputu. 13: 106 
[Jan.] 1935). The proof of the functional structure of the sclera is 
given in this article, which is illustrated by ten sketches and pictures. 
The term “functional structure” has been used with reference to the 
spongy structure of the head of the femur and other bones but never 
in ophthalmology. The term is used in engineering; it signifies con- 
structions by means of which tensions produced by the function of the 
finished structure, are embodied in and eliminated by the material, as 
calculated beforehand. 

Eyes of cattle were studied by Kokott. Tensions produced by the 
function in the sclera are concentrated in a so-called power field 
(Kraftfeld) ; this means the total of all the forces which are exerted 
on every area in a certain space of time. The size and direction of these 
forces are shown. The presentation of the static power field was con- 
sidered in this research, but not the changeable dynamic field. A 
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detailed description of the necessary calculations is given, first, of a 
model resembling the structure of the sclera, and second, of the sclera 
itself. 


Kokott found that the linear cleavage of the outside of the sclera 
runs similarly to the lines of tension in a model, which lines were pro- 
duced by the action of forces described by him. Also, the lines of 
cleavage of the inner side of the sclera run in the same direction as the 
lines of tension produced by the intra-ocular tension. 


He concludes: The tension produced by the interior pressure in a 
model resembling the sclera has been mathematically calculated. The 
tension produced by the action of the straight extrinsic eye muscles has 
been demonstrated experimentally in this model. Comparison of the 
cleavage of the exterior and interior side of the sclera of cattle with the 
calculated power fields showed that the arrangement of the scleral fibers 
represents the embodiment of the statically produced tension lines. 
Proof has been furnished for the first time that the sclera actually 
possesses a functional structure. K. L. STott. 


CLOSURE OF THE LiDs AND INTRA-OCULAR TENSION: REPORT OF CASES. 
F. Poos, Klin. Monatsbl. f. Augenh. 94: 163 (Feb.) 1935. 


Extensive research failed to explain the nightly increase of the intra- 
ocular tension in the normal eye and in that affected with latent or mani- 
fest glaucoma. Poos examined the influence of the closure of the lids 
during sleep, after several other possible factors had shown no influ- 
ence on the tension. In each case the patient, who had been up for 
several hours, was placed on a couch at Poos’ office with the head 
slightly raised, and was advised to keep the eyes closed for from thirty 
to forty-five minutes. The tension rose slightly in persons with normal 
ocular tension; it was lowered in those who could not keep their eyes 
closed, whose eyelids fluttered; no change of the tension occurred in 
patients with deep-seated eyes who kept the lids closed quietly. An 
increase of the tension of 4 and 5 mm., respectively, could be brought 
about in two cases only after homatropine had been instilled and the 
eyes had been kept closed for one-half hour. The tension rose 10 mm. 
in a healthy man aged 40, and 5 mm. in a man aged 55 with hyperten- 
sion, after closure of the lids for thirty minutes. In a woman aged 27 
with a tumor of the right optic nerve and slight exophthalmos the ten- 
sion was 19 mm. in both eyes. After forty-five minutes’ rest on the 
couch with the eyes closed the tension of the exophthalmic eye had 
increased 10 mm., whereas that in the left eye remained unchanged. 
This was caused, in Poos’ opinion, by shifting of the entire quantity of 
the blood during reclination and by contraction of the orbicular muscle, 
which produced a pressure in the orbit, followed by intra-ocular venous 
stasis. About 70 per cent of thirty-three eyes with primary glaucoma 
showed an increase of the tension up to 16 mm. Especially striking was 
the result of the test in patients with an acute glaucomatous attack. No 
definite result was obtained in patients with secondary glaucoma. The 
increase of the tension was not regular in patients with uveitis combined 
with increased tension; one of twenty-five patients of this type showed 
an increase of 26 mm., namely, from 29to55mm. xk. L. Srorr. 
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Refraction and Accommodation 





HicH Myopia AT THE AGE oF Two.YEARS; MACULAR NECROSIS WITH 
PERFORATION OF THE RETINA OF ONE EYE AND MACULAR 
ATROPHY OF THE OTHER. M. E. KALrt, Bull. Soc. d’opht. de Paris, 
January 1935, p. 14. 


An infant with signs of mental deficiency had one brother whose 
vision was normal and a sister with 16 diopters of myopia. . Skiascopy 
of the patient revealed 18 diopters of myopia for the right eye and 12 
for the left. The visual acuity was estimated as 1/30 and 1/10 in the 
right and left eyes, respectively. Ophthalmoscopically the right eye 
revealed an enlarged disk with a staphyloma limited entirely to the 
temporal side. The macular area was of a deep carmine color. Kalt 
believes some of the changes are due to a thrombosis of the central 


artery. L. L. MAYER. 

















A Case oF HicH Myopia ane MricrocornEA. E. Biro, Klin. Monatsbl. 
f. Augenh. 94: 239 (Feb.) 1935. 


Eyes with microcornea are usually hypermetropic because the eyeball 
is smaller than normal. Biro reports on the case of a young man, aged 
18, who had bilateral microcornea coupled with myopia of 28 diopters 
and vision of 5/30 and 5/50, respectively. Atrophy of the retinal 
pigment, broad circumpapillary atrophy and floating opacities of the 
vitreous were noted in both eyes; the disks and maculae appeared almost 
normal. Nystagmus, termed by Peters a frequent symptom in microph- 
thalmos, was present. The eyes were large and prominent, presenting 
the myopic-ectatic type. The diameters of the right cornea were 10 by 
10.5, of the left 10.5 by 10.5. The patient’s father was myopic; he 
himself presented caput quadratum and rachitic jaws and teeth. Of 
other symptoms accompanying microphthalmos only the radial groove 
of the iris was noted, which is a remnant of the incompletely closed 
embryonal cleft. K. L. Srott. 





Traumatic Myopia. E. JANson, Klin. Monatsbl. f. Augenh. 94: 517 
(April) 1935. 

| Two cases of decrease of the refraction after contusion were pub- 
lished by Huber. Such cases are rare. Cases of contusion followed by 
an increase of the refraction occur more frequently. Janson observed 
eight cases of transitory traumatic myopia and one of permanent myopia 
(a nonmyopic eye remained myopic after the accident). He calls 
three other cases doubtful because of the short time of observation and 
the possibility of restitution of the preaccidental refraction. Traumatic 
myopia may be due to (1) spasm of accommodation; (2) edema and 
hyperemia of the ciliary muscle, which causes an increase of the volume 
of the ciliary body and paresis of the zonula, and (3) tears of the 
zonula or subluxation of the lens. The increase of the refraction, the 
mechanism of the injury, the complications and other data on these 
twelve cases are recorded in a table. Most of the patients with tran- 
sitory myopia were of an age which allows explanation of the increase 
of the refraction by a change of the curvature of the lens; this may be 
due to alterations in the ciliary body rather than to spasms of accom- 
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modation. The increase of refraction in severe cases may be due to 
edema of, or hemorrhages in, the ciliary body or, as in one of Janson’s 
cases, to advancement of the lens. 

The permanent traumatic myopia in the only case observed by the 
author is explained by displacement and change of the shape of the 
lens in consequence of a tear of the zonula. K. L. Srott. 


Retina and Optic Nerve 


ACETYLCHOLINE IN EMBOLISM OF THE RETINAL ARTERY. H. CAMPBELL 
Orr and J. Horton Youn, Brit. M. J. 1: 1119 (June 1) 1935. 


This remedy has been used in thrombosis and spasm of the retinal 
arteries, but no record has appeared of its use in simple embolism. 
While the injection has generally been given intramuscularly, Orr and 
Young applied it subconjunctivally. 

The article begins with the description of a case of arteriosclerotic 
changes in the retinal vessels which gave rise to recurrent attacks of 
visual defect. J. T., aged 67, seen on Oct. 15, 1934, stated that four- 
teen days earlier the vision in the left eye had failed. The vision in a 
small portion of the left temporal field returned, and after a short time 
that of the entire field was restored. This experience recurred a week 
later and has continued to recur frequently. On examination vision in 
each eye was 6/9. The arteries showed sclerotic changes, and there was 
well marked blurring of the disk with irregular spasmodic contraction 
of the retinal artery in the left eye. The column of blood could be 
observed moving along sluggishly and in a jerky stream. Acetylcholine, 
3 minims (0.2 cc.), was injected under the temporal conjunctiva in each 
eye. This was followed by an increase in the size of the vessels of the 
fundus, and the vision in the left eye returned completely. 

The case of retinal embolism occurred in a man, aged 26, who on 
Dec. 17, 1934, complained that he had lost part of his sight, and that 
the upper half of the visual field in the right eye was gone. There was 
no history of rheumatism or of any other disturbance of his general 
health. When the right fundus was examined there was pallor in the 
inferior temporal quadrant. The blood vessels at first were normal; the 
right inferior temporal branch was blocked 5 disk diameters along its 
course by a blackish mass which was partially obscured by a whitish 
exudate. Beyond this point the retina was edematous and the branches 
of the vessels were empty for a distance of 1 disk diameter, while the 
blood column beyond was broken up into distinct segments. The walls 
of the vessels were normal. The vision was 6/18 with a defect in the 
upper nasal quadrant extending down to the point of fixation. Acetyl- 
choline, 8 minims (0.5 cc.), was injected subconjunctivally, 4 minims in 
the lower temporal quadrant and 4 minims in the lower nasal quadrant 
as far back as the equator of the globe. Ten minutes later the ocular 
vessels became very much engorged. The whitish exudate was becom- 
ing absorbed, and the embolism could now be seen to have moved into 
the smaller branch. Two hours later the white exudate had completely 
disappeared, and the embolus had remained at the place just described. 
The blurring of the eyeground was definitely less. Acetylcholine, 5 
minims (0.3 cc.), was injected. The patient complained of fulness of 
the eyeball, but his vision was definitely better. Three and a half hours 
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later the embolus was still fixed at the site previously mentioned. The 
blurring gradually receded, and the vision rose to 6/6. The defect then 
occupied only a small peripheral portion of the upper and inner part of 
the visual field. On the following day the retinal vessels were still 
dilated. The vision was 6/4, and the field showed a small defect in the 
upper and inner quadrant. The authors give the following summary : 

“1. The use of atropine did not alter the action of the acetylcholine 
on the vessels. 

“2. No symptoms of collapse were present, and the effect appeared 
to be purely local. 

“3. The first injection was relatively painless, but the second was 
slightly painful for about five minutes. 

“4, The retinal exudate was absorbed within three and a half hours. 

“5. The conjunctival oedema following the first injectidn subsided 
within fourteen hours, but that following the second injection lasted 
thirty hours. 

“6. The effect of acetylcholine on the vessels appeared to be sus- 
tained by giving a second injection. 

“7. There was no corresponding dilatation of the blood vessels of 
the left eye. 

“8. Subconjunctival injections of acetylcholine appear to be the 
best form of treatment for embolism of the retinal artery.” 


A. KNAPP. 


BILATERAL Optic NEURITIS OF A RETROBULBAR TYPE AFTER INTRA- 
VENOUS INJECTION OF ALCOHOL IN THE COURSE OF A PUERPERAL 
INFECTION. V. Morax, Ann. d’ocul. 172: 301 (April) 1935. 


This observation, although very few details are known about the 
character and evolution of the condition, brings up a number of ques- 
tions on etiology which it might be useful to discuss. 


The wife of a Spanish confrére was sent to Morax in September 
1934. She was 25 years of age and appeared in perfect health. The 
history was that eighteen montl:s previously, after the abortion of a 
dead infant, she suffered from acute puerperal infection, which was 
treated with various serums. As treatment had no effect and her con- 
dition was very serious she was given on the eighteenth day an intra- 
venous injection of 200 cc. of 33 per cent alcohol. Following this the 
general condition remained serious, and new gastric and visual troubles 
arose which have not since decreased. Six weeks after this, the symptoms 
of infection gradually decreased, and the patient recovered her health. 
She was depressed by the thought that her vision would be entirely 
destroyed. She was able to go about and easily avoided obstacles, though 
with her central vision she could only count fingers at 2 meters and had 
an absolute central scotoma on each side. Both optic disks were faded. 
The tension was normal. As the patient was in Paris for only twenty- 
four hours Morax was unable to complete his examination. 


Different hypotheses are discussed in detail by Morax. 
S. H. McKee. 
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OPHTHALMOSCOPY OF ARTERIAL HYPERTENSION; RETINAL ANGIOSCOPY. 
C. Espitpora-LugueE, Ann. d’ocul. 172: 353 (May) 1935. 


The day that study of arterial pressure in the retinal vessels and 
through this of cephalic pressure was made possible ophthalmology 
considerably increased its collaboration with internal medicine, especialiy 
in diseases of the circulation. Not only is it possible to tell with relative 
certainty the cerebral circulatory condition of hypertension in general, 
but also it is possible to discover ophthalmoscopically cases of solitary 
arterial and cephalic hypertension that have escaped the medical examiner. 

The writer goes into considerable historical detail over Rahlmann’s 
and Gunn’s descriptions of many years ago. The subject is treated under 
a number of headings: the “Technique of Retinal Angioscopy” ; “Retinal 
Angioscopy in Normal Subjects”; “Retinal Angioscopy in Acute 
Generalized Hypertension,” which includes one observation of acute 
glomerulonephritis, one of gravid toxemia and one of chronic nephritis 
aggravated by pregnancy; “Retinal Angioscopy in Chronic Arterial 
Hypertension” ; “Angioscopy of Primary Hypertension,” which includes 
three observations, and “Angioscopy of Secondary or Toxigenic Hyper- 
tension.” 

There is one illustration of changes in blood vessels and two of 
changes in the fundi. S. H. McKeEr. 


A CASE OF ANGIOMATOSIS OF THE RETINA. R. ISNEL, Bull. Soc. d’opht. 
de Paris, December 1934, p. 652. 


A young girl 8 years old began to lose vision in the right eye and at 
the same time had left-sided hemiplegia. At intervals she experienced 
violent headache, nausea and frequent vomiting. Now, at the age of 
14, only perception of light remains. Externally the eye is normal. 
The disk is hyperemic; the retinal vessels are markedly dilated and 
tortuous. A roentgenogram of the skull shows dilatation and tortuos- 
ity of the vessels in the right anterior convexity. Other examinations 
revealed normal findings. The mother has normal fundi but has an 
angioma of the skin of the forehead in the midline. Three sisters and 
one brother show no evidence of retinal, cranial or cutaneous angiomas. 
The father is in a sanatorium with pulmonary tuberculosis. 


L. L. Mayer. 


BILATERAL SpotTTED RETINITIS; THROMBOSIS OF ONE CENTRAL 
ARTERY; NECROSIS OF THE Macutar Recion. M. E. Katt, 
Bull. Soc. d’opht. de Paris, January 1935, p. 15. 


A boy of 16 had lost the vision of the right eye two months previous 
to Kalt’s investigation. Treatment consisted in thirty-six injections of 
the chloride of acetylcholine for the thrombosis of the central artery. 
After six weeks the three principal signs were spotted retinitis resembling 
retinitis punctata albescens in both eyes but more marked on the 
amaurotic side, narrowing of the central artery and finally a slate- 
colored area occupying the region of the posterior pole. The results 
of the general examination and the history were entirely unilluminating. 
It appears that the thrombosis was related to the diffuse retinitis, but no 
analogy could be found in the literature. L. L. Maver. 
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THE RELATION BETWEEN LARGE ISOLATED RETINAL CySTS AND 
DETACHMENT OF THE Retina. H. Weve, Arch. f. Augenh. 109: 


49, 1935. 


Under the heading “Cystic Degeneration of the Retina” Weve recog- 
nizes two main groups: The first group includes most of the senile 
confluent hole formations in the retina in the neighborhood of the ora 
serrata and macula. The second group comprises the true cysts and the 
pseudocysts, the latter being merely folds in the detached retina which 
appear as cystlike structures. 

The present article deals with the true cysts in the second group, and 
concerns the etiologic relationship which these cysts have to detachment 
of the retina. Four cases are reported in which true cysts in the neigh- 
borhood of the ora serrata were found very shortly after the appearance 
of retinal detachment. In Weve’s opinion, these cysts caused tears of 
the retina and led to the detachment. 

The ophthalmoscopic detection of cysts is difficult because of their 
peripheral situation and the fact that they always are under the retina, 
which may become cloudy and prevent a clear view of the underlying 
structures. Weve feels that often cysts are overlooked because of the 
difficulties of observation and because clinicians are not on the lookout 
for them. Among one hundred eyes presenting detachment which he 
personally observed he found seven with large isolated cysts. 

He believes that such cysts are more or less directly the cause of 
certain forms of idiopathic detachment. They may merely lift up the 
overlying retina, which then tears of itself, or they may actually tear the 
retina itself. 


The article closes with a discussion of the mode of origin of these 
cysts. Two possibilities are given: Either the cysts are produced by 
hemorrhage following an injury, and in this respect are similar to 
hemorrhages in the brain following injuries to the head, or they may be 
formed on the basis of some disturbance of development, i. e., they 
may be congenital malformations. F. H. Apter. 


THROMBOPHLEBITIS OBLITERANS IN THE EYE. O. MARCHESANI, Arch. 
f. Augenh. 109: 124, 1935. 


Marchesani regards the clinical entity known as periphlebitis retinae 
with recurrent hemorrhages into the vitreous and retinitis proliferans as 
a localized thrombophlebitis in the eye. He bases this opinion on the 
fact that in a number of different diseases in which the ophthalmoscopic 
picture of periphlebitis retinae was present the changes which are char- 
acteristic of thrombo-angiitis obliterans were present in the extremities. 
Further, the condition corresponds to this disease by reason of the age 
of the patients and the preponderance of men among those affected. 

The present paper is a report of three cases in which the typical 
ophthalmoscopic picture was shown in association with symptoms of 
Berger’s disease in the peripheral vessels. The right eye of one of these 
patients was enucleated, and the histologic sections showed changes in 
the blood vessels characteristic of Berger’s disease. He asserts that the 
claims of previous authors that periphlebitis retinae is due to tuber- 
culosis are unfounded. F. H. Apter. 
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ACTION OF THE GALVANIC CURRENT ON LIVING TISSUE: CONTRIBU- 
TION TO THE ELECTROLYTIC TREATMENT OF DETACHMENT OF THE 
Retina. H. MacHemer, Klin. Monatsbl. f. Augenh. 93: 489 
(Oct.) 1934. 


This is a continuation of the research of A. von Szily and H. 
Machemer published in earlier issues of the Klinische Monatsblatter 
fiir Augenheilkunde (90: 806 [June] 1933; 92: 44 [Jan.] 1934; abstr., 
ArcH. Oputu. 11: 1062 [June] 1934; 13: 113 [Jan.] 1935). These 
experiments proved that the galvanic current produces localized foci of 
inflammation which, by scar formation, form adhesions between the 
retina, choroid and sclera. The present publication deals with the mechia- 
nism of this treatment, especially with the chemical action and the pro- 
duction of heat. Small pieces of the wall of a rabbit’s eye (sclera with 
choroid and retina) were used for this purpose. A blunt and a sharply 
pointed electrode of pkatinum were applied close to each other on the 
scleral surface, and the current was turned on. The production of heat 
and the formation of basic acids on the retina could be observed. The 
heat could be measured by allowing slices of paraffin, 30 microns thick, 
to melt. An increase in the temperature of 30 Celsius was noted within 
twenty seconds with a current of 10 ma. An increase of 15 Celsius, 
obtained within ten minutes, was considered fittest for surface electrol- 
ysis in rabbits’ eyes. This increase, however, did not suffice to produce 
electrolysis. The experiments showed that chemically active products 
in addition to the heat were formed within a few minutes. A table of 
the hydrogen ion concentrations on the retina is added. It was proved 
that these processes, which are different on both poles, are the cause 
of the irritation. Ophthalmoscopically a bright focus developed at the 
anode, and a dark one at the cathode; after a few minutes the latter 
began turning gray, so that both assumed the same appearance later on. 
They are produced by ‘chemical processes and could not be observed 
on previously enucleated eyes. 

Hence the galvanic method is chiefly chemical, and the mechanism 
of the electrolytic action ranges between the purely thermic and the 
purely chemical methods of treatment of detachment of the retina. 

Both poles of the current may be used to produce irritation. The 
poles are equal in bipolar surface electrolysis. A special instrument 
was devised for penetrating use, consisting of a fixed and a flexible 
electrode; either the anode or the cathode may be employed for per- 


foration. K. L. STott. 


FAMILIAL PROGRESSIVE DEGENERATION IN THE MACULAR REGION. 
Inux1, Acta soc. ophth. jap. 38: 157 (Dec.) 1934. 


Five or six children of the same family all presented this unusual 
fundus picture. The parents were related, but had no trouble with 
their eyes. The degeneration began between the sixth and fourteenth 
years. Its progress was slow but steady. The changes in the fundus 
were all alike, though they varied in degree. There was a horizontal 
oval bluish-gray-white area of degeneration in the retina of 8 to 12 
disk diameters which included the posterior pole of the eye. The 
macula was shiny yellow, and the immediately surrounding tissue was 
covered by dustlike brown pigment spots, which sometimes formed larger 
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brown or black pigment heaps. In the case of the fifth brother, the 
changes were more marked and extended to the periphery of the retina; 
the macular region was particularly involved. The periphery of the 
eyeground showed many fine black pigment spots; between these some 
fine white dots could be seen. The retinal vessels were narrow and 
showed variations in caliber. In mild cases the fine macular branches 
alone were involved, while in the advanced cases the trunks of the 
central vessels were narrowed. The disk was pale in only one of 
the patients. In four of the patients there were bilateral opacities in the 
lens; in two, vitreous opacities; in one, nystagmus; in all, strabismus. 
One of the sisters had had epileptic attacks, and two of the brothers 
were definitely backward in their mental development. A Kwyapp. 


TUBERCLE OF THE Optic Nerve. B. Hata, Acta soc. ophth. jap. 39: 
18 (Feb.) 1935. 


A man 22 years of age presented the following condition of the 
fundus. The optic nerve was grayish yellow, edematous and swollen, 
with an indistinct outline and many capillary hemorrhages. The cen- 
tral retinal vessels were moderately dilated and tortuous and in places 
were covered with white sheaths. In the vicinity of the disk prominent 
yellowish-gray tubercles were apparent. The macular region was cloudy, 
and a star-shaped figure was visible. The patient was treated with 
injections of A-O (the emulsion of tubercle bacilli described by Arima 
and Ohnawa) and calcium levulose phosphate. After a number of these 
injections many small intensely white dots appeared in the posterior 
part of the eyeground and seemed to be situated in the external layers 
of the retina. After treatment for three months the intra-ocular inflam- 
mation had completely subsided, and there remained only a “cotton wool” 
opacity of the disk, which suggested the picture of juxtapapillary 
choroiditis. A. Knapp. 


Trachoma 


INOCULATION OF A FILTRATE FROM TRACHOMA GRANULES INTO A 
HuMAN CONJUNCTIVA PREVIOUSLY BLOCKED WITH COLORING 
Cottorps. E. S. Martinez, Arch. de oftal. hispano-am. 35: 121 
(March) 1935. 


After a brief explanation of the increased adsorption power in cer- 
tain tissues after injection of coloring colloids (Ribbert) and a refer- 
ence to the existence in trachoma of lesions of the reticulo-endothelial 
system, Martinez describes experiments which he made to solve the 
question whether the causative agent in trachoma is or is not a filtrable 
virus. For this purpose, following mostly Chandler’s technic, he injected 
into the conjunctiva of his own eye over a series of days increasing doses 
of a 4 per cent solution of carmine in a saturated solution of lithium 
carbonate totaling forty-four injections. Finally he injected into the 
upper culdesac 0.6 cc. of a filtrate of expressed trachoma granules and 
applied 0.3 cc. to the scarified tarsal conjunctiva. The result was wholly 
negative. He therefore concludes that the causative agent in trachoma 
is not a filtrable virus. 

He utilized his own eye because he was unable to find a blind person 
willing to submit to the experiment. C. E. Fintay. 
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Tumors 


INTRADURAL GLIOMAS OF THE Optic Nerve. M. N. BLAGOVECHENSKY 
and Z. O. MorcEenstern, Ann. d’ocul. 172: 129 (Feb.) 1935. 


In comparison with other diseases of the eye, tumors of the optic 
nerve are rarely met with. Sattler observed only 10 cases among 400,000 
patients, while Treacher-Collins among the same number of patients 
observed only 2; other statistics are given. In 1877 Leber first pro- 
posed to distinguish true tumors that develop in the nerve tissue inside 
the dura mater from the pseudotumors situated outside the latter. The 
first symptoms of an intradural tumor are exophthalmos and disturbance 
of vision. The exophthalmos is generally direct, though it may be 
slightly lateral, and the degree varies. In certain cases reported in the 
literature the exophthalmos was so severe that the lids could not be 
closed. This degree of exophthalmos renders corneal complications 
likely. In extreme exophthalmos movements of the globe are restricted. 

The details of a case in a child aged 2 years, from the Neurological 
Institute, are given. The chief symptoms were blindness and left exoph- 
thalmos. The left globe protruded and deviated outward. The pupil 
was dilated, and the optic nerve was atrophied. The movements of the 
right eye and the eye in general were normal. The cranial nerves with 
the exception of the left optic nerve presented nothing abnormal. All 
reflexes were normal. An x-ray photograph showed enlargement of 
the left optic foramen. In this case the enlargement of the optic foramen 
and the changes in the optic nerve indicated a proliferation of the 
tumor in that part of the brain surrounding the optic nerve. The 
prognosis is considered favorable as long as the tumor does not invade 


the chiasm. S. H. McKee. 


CysT IN THE RETROTARSAL FOLD OF THE LOWER EYELID. P. PANNETON, 
Ann. d’ocul. 172: 379 (May) 1935. 


The patient, aged 20 years, was seen because of a swelling which 
had been present for several weeks in the lower eyelid of the right eye. 
The swelling gave the impression of originating on the inner side 
of the eyelid, which had a bluish tint. Eversion of the lid was a little 
difficult and exposed a gelatinous-looking mass, which extended the 
length of the retrotarsal fold and adhered neither to the free edge 
nor to the eyeball. The content was visibly liquid, and there seemed 
to be no extension of the cyst beyond the fold. The cyst was punctured, 
and clear fluid which was sticky to the touch came away. The cyst 
was later extirpated, and the results of the pathologic examination are 


given. 
There are three illustrations, one of the cyst and two of microscopic 
sections. S. H. McKee. 









Uvea 


Two CAsEs OF SUPPURATIVE IRIDOCYCLITIS ORIGINATING FROM GRIP. 
J. Sépan, Ann. d’ocul. 172: 375 (May) 1935. 


Mme. M., aged 72 years, suffering from acute articular rheumatism, 
with serious manifestations for many years, was treated by Sédan 
twelve years ago for rheumatic iritis, which receded rapidly under 
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proper treatment. There was left a synechia above, however. This 
synechia was the starting point of cyclitis five years later. Last winter 
the patient contracted severe grip with bilateral pulmonary congestion 
of twenty-five days’ duration. At the end of the first week of con- 
valescence, the right eye suddenly one evening became red and painful, 
with marked photophobia and rapid diminution of vision. When seen 
the following morning the anterior chamber was literally filled with 
secretion. The ocular tension seemed to be abating, but a precise 
reading with the tonometer was not possible. The vision was reduced 
to counting fingers at 20 cm. Intensive treatment with atropine, ethyl 
morphine hydrochloride, injections of milk and intestinal purgation 
was begun. Within eight days the hypopyon had completely disappeared, 
and from then on the eye made constant but slow progress. 

The second case had to do with a young woman of 22 years, syphi- 
litic, who at the age of 19 had an attack of iritis which left her with 
a number of small synechiae. She entered the hospital in January 
1935 with serious grip of septicemic form. On the sixteenth day a 
crisis of such violence occurred in the left eye that a night visit to the 
hospital was necessitated. Exactly the same condition was found as 
had occurred in the previous case, but with suitable treatment the con- 
dition cleared more rapidly than in the first one. Ss Fs McKer. 


Therapeutics 


A New RapiaTION Lamp For Focat THERAPY. F. W. Law, Brit. 
J. Ophth. 19: 305 (June) 1935. 


This lamp has been designed to meet the demands of those who 
desire an instrument of moderate price which will carry out all the 
usual functions of an ultraviolet ray generator for irradiation of the eye. 
Several points in the optical system deserve mention. It has been simpli- 
fied by being reduced to two lenses, which results in a high final output of 
ultraviolet rays. The projector lens has an aperture of 36 mm., which 
is greatly in excess of previous systems, and is a decided advantage. 


The article is illustrated. W. ZENTMAYER. 


EXPERIMENTAL STUDIES OF THE SPECIFIC TUBERCULOUS VACCINE A-O. 
H. Scumezzer, Arch. f. Ophth. 133: 539 (April) 1935. 


It is now believed that only the live virus of tuberculosis can produce 
a certain degree of immunity in its host. This was the basic idea which 
induced the Japanese authors Arima, Aoyama and Ohnawa to attempt 
vaccination with a live but harmless virus. For one year they kept 
tubercle bacilli in the icebox on mediums which contained a lipase to 
break up the lipoid integument of the bacilli. Thus the A-O was made. 
Schmelzer tried it out on guinea-pigs. In his first series he gave twenty 
healthy guinea-pigs subcutaneously 0.001 mg. of a pure culture of a 
strain of tubercle bacillus obtained by Lowenstein from the blood of a 
patient suffering from acute iritis. Eight days later the injections of 
A-O were started. Eight animals received 0.2 cc. and eight 0.5 cc. of 
A-O every week. Four animals were kept as controls. All the animals 
died within three weeks after the day of infection. 
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In the second series the guinea-pigs received five injections of A-O 
before the infection. For the latter only 0.0001 mg. of the pure culture 
was used. Of thirteen animals treated in this way seven died from gen- 
eralized tuberculosis and two from intercurrent diseases. Four animals 
survived and showed no signs of tuberculosis at the autopsy, which was 
done one year after the infection. Schmelzer concludes that A-O may, 
in certain cases of tuberculosis, have therapeutic value. As far as his 


experiments have shown, it is harmless. P. C. KRonre. 


SILVER NITRATE WITH METHENAMINE IN OPHTHALMOLOGY. H. 
Heim, Munchen. med. Wchnschr. 82: 821 (May 23) 1935. 


The drug is a combination of silver nitrate and methenamine contain- 
ing 1 per cent of the former and 2 per cent of the latter. Heim has 
used it in the new-born to prevent ophthalmia neonatorum, with excel- 
lent results. 

Patients with gonorrheal ophthalmia, blepharitis ulcerosa, conjunc- 
tival infections, trachoma and corireal defects were treated, and case 
histories are outlined to show the good results. The drug is also of 
use as a prophylactic before operation. In dacryocystitis its use in the 
nasal cavity as well as in the conjunctival sac is of value. 


L. L. Mayer. 
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INJECTION OF PATIENT’s Own BLoop INTO ANTERIOR CHAMBER FOR 
TuBERCULOUsS IrITIs. Dr. RupotF DENIG. 


Schieck’s procedure of injecting the patient’s own blood into the 
anterior chamber is based on the antagonistic influence of the blood on 
tubercle bacilli as evidenced by tuberculous processes of the choroid, 
which nearly always show a marked tendency toward recovery. It has 
been demonstrated by von Szily that the conglomerations of cells depos- 
ited on Descemet’s membrane are very often typical tubercles containing, 
without doubt, tubercle bacilli. Not only may they cause permanent 
impairment of vision, but they may perforate Descemet’s membrane, 
producing interstitial tuberculous keratitis. 

Although syringing of the anterior chamber with physiologic solu- 
tion of sodium chloride, as recommended by Denig in the Ophthalmic 
Record of March 1908, and confirmed later on by Grunert and Hess, 
has proved to be valuable, the suggestion of Schieck to bring the anti- 
bodies of the blood in direct contact with the tuberculous processes by 
injection of autoblood into the anterior chamber is a decided step for- 
ward. General antituberculous treatment should by no means be neg- 
lected. Patients with fresh nodules and acute inflammatory symptoms 
should be excluded from this kind of treatment because they show a 
low opsonic index, and because the presence of autoblood in the anterior 
chamber would only intensify the hyperemic condition existing around 
the tuberculous nodules and provoke metastatic processes without 
increasing the number of antibodies. 

Denig recommends the use of Koerper’s needle for the injection. 

The patient, a healthy woman of 40, presented iritis of the right eye 
with a positive Mantoux test in December 1934. In the beginning the 
inflammatory symptoms were very mild, consisting mainly of multiple 
deposits on Descemet’s membrane, but increased in intensity toward the 
end of January. Within two weeks after the injection of autoblood, 
the process cleared up. 

DISCUSSION 


Dr. Daniet Roretr: Of four similar cases three have shown 
excellent results and one a rather poor result. In the latter case later a 
secondary cataract developed, and the process is still active. Of the 
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first three cases one was that of a young girl about 18 years of age; 
another, that of a boy of 21; both of these patients responded within 
from two to three weeks to the injection of autoblood and did well. 
They had no recurrence. The third patient had a recurrence with the 
appearance of fresh corneal deposits. Ten days later I repeated the 
injection, and in from two to three weeks the deposits cleared up. Since 
Dr. Denig has stressed the importance of the opsonic index, my failure 
in the fourth case may be explained. The future injection of auto- 
blood into the anterior chamber in tuberculous iritis should be performed 
with this in mind. 


Cyst ON THE PosSTERIOR SURFACE OF THE CoRNEA. Dr. MARK 
SCHOENBERG and Dr. Davin NEWMAN. 


This paper will be published in full with discussion in a later issue 
of the ARCHIVEs. 


BasAL CELL EPITHELIOMA OF THE SKIN NEAR THE INTERNAL 
CANTHUS CURED By EXCISION AND A WHEELER FREE SKIN 
GraFT. Dr. Daniet B. Kirsy. 


A basal cell epithelioma of one year’s duration was excised from 
the right external canthus of a woman 40 years old. To correct the 
defect, Dr. Kirby transplanted a free graft of skin from the right 
upper eyelid. There was no recurrence within two years after the 
operation. Roentgen therapy was successfully used to reduce a keloid 


formation beneath the skin graft. 


DISCUSSION 


Dr. IsaporE GoLpsTEIN: I think this is the ideal way to handle a 
growth of this kind. When the epithelioma is small it should be 
excised and the Wheeler graft used. If not excised when small, it 
burrows through into the deep tissues and penetrates into the nose. 
This brings about a problem difficult to solve. 

The graft here is a little bit white. The lid tissue is a little too 
thin for this area, and if the graft is too thin an epicanthic fold results. 
A split free graft from the area over the mastoid region can be made 
as thin as necessary. It matches the skin of the lid in color and is 


somewhat firmer, thus lessening the tendency to result in an epicanthic 
fold. 


A CoNGENITAL ANOMALY OF THE DISTRIBUTION OF THE PIGMENT AT 
THE Optic Disk. Dr. WENDELL L. HUGHEs. 


In this case the left disk appeared to be almost the same color as 
the remainder of the fundus. There appeared to be a grayish pigment 
covering the disk except at the physiologic excavation, with slight eleva- 
tion of the surface. The vessels were of normal caliber and distribu- 
tion. The disk of the right eye was normal in appearance. The vision 
of each eye was normal, and the visual fields and blind spots were of 
normal extent. The left disk appeared similar to that in a case seen 
with Dr. Doherty which was that of a pigmented tumor of the optic 
disk, in which, however, the vision and visual fields were reduced. 
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DISCUSSION 


Dr. ALGERNON B. REEsE: As the anterior lamellae of the lamina 
cribrosa come from the same. layer as the choroid, they are composed 
of potentially pigment-bearing tissue. Although pigment is not usually 
seen in these lamellae, not infrequently in highly pigmented persons or 
in eyes with melanosis oculi one sees a considerable number of chro- 
matophores extending from the choroid into these anterior lamellae of 
the lamina cribrosa. It seems to me that this is what has occurred in 
Dr. Hughes’ case. 


ROENTGENOGRAPHIC CHANGES IN THE ORBIT. Dr. IrnviING SCHWARTZ. 


Dr. Schwartz cited five cases in which the x-rays greatly aided in 
the diagnosis and treatment of intra-orbital abnormalities. The cases 
were as follows: 


1. An osteoma of the frontal bone with depression of the roof of 
the orbit. 


2. A mucocele in a girl aged 17, which was completely cured by an 
intranasal operation. 


3. A mucocele or pyocele in a young woman aged 21, with depres- 
sion and partial decalcification of the floor of the left frontal sinus, 
enlargement of the sinus, sharp definition of its lateral walls and roof, 
and thinning of its anterior wall. 


4. An expanding lesion in the middle cranial fossa, parasellar, with 
destruction of the left anterior clinoid process, erosion of the posterior 
margin of the left greater wing of the sphenoid and erosion of the left 
petrous apex. 

5. An aneurysm of the internal carotid artery, with a large defect 
in the orbital portion of the greater wing of the sphenoid and a calcium 
deposit near the midline of the skull. 
No discussion followed this paper. 


A Case OF GLIOMA OF THE Optic CHIASM. Dr. Raymonp L. 
PFEIFFER. 


A girl, aged 8, with lifelong poor vision of the left eye, had noted 
for four years progressive failure of vision of the right eye, so that 
objects could be seen on the left side only. Her general health was 
good, and the family history was negative for tumor. 

She was well developed, rather precocious and somewhat over- 
weight. Numerous small pigmented nevi were present all over her 
body. No nodules could be found. The vision of the right eye with 
a slight correction for myopia was 20/40, and the fundus showed dis- 
tinct pallor of the nasal side of the disk. The field of this eye showed 
clearcut temporal hemianopia. The left eye was without perception of 
light, and the fundus showed the disk to be white with distinct mark- 
ings. The exophthalmometer readings were 15 mm. for the right and 
15.5 mm. for the left eye. Roentgen films of the skull revealed a flat 
shallow sella turcica with atrophy of the dorsum. A well defined fossa 
replaced the tuberculum sellae. There was no calcium deposition above 
the sella. The left optic canal was much enlarged, and the right was 
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normal. The patient was referred to Dr. Charles Elsberg with a pro- 
visional diagnosis of craniopharyngioma. Encephalographic study at 
the Neurologic Institute of the Columbia Presbyterian Medical Center 
revealed distortion of the lamina terminalis and cisterna interpeduncu- 
laris in such a fashion as to suggest a suprasellar tumor. A ventrally 
placed concavity was present in the rostral portion of the third ventricle. 

With a preoperative diagnosis of glioma of the chiasm, Dr. Elsberg 
did a right transfrontal craniotomy and exposed a massive tumor lying 
over the sella and extending into the left optic canal. No attempt was 
made to remove the tumor. The patient stood the operation well and 
suffered no further loss of vision. Roentgen therapy is now being 
given. 

DISCUSSION 


Dr. Raymond L. PFEIFFER: Gliomas of the optic chiasm cause 
symptoms in childhood and are frequently associated with generalized 
neurofibromatosis. The many pigmented nevi permit a diagnosis of 
neurofibromatosis in this case. The most significant signs are ophthal- 
mologic. Primary optic atrophy is the rule; there may be coexisting 
papilledema. The visual fields may show irregular outlines; clearcut 
hemianopia is not frequent. The sella turcica is often deformed, and 
enlargement of one or both optic canals is common. Rarely the tumor 
extends through a canal into the orbit to produce exophthalmos. Eleven 
of Dr. Cushing’s series of sixteen gliomas of the chiasm represented 
spongioblastoma polare, a fairly benign tumor. It is slow growing, 
and roentgen radiation arrests its progress. Operation is usually not 
in order if a positive diagnosis can be made. 


BLOCKING OF THE CENTRAL RETINAL ARTERY. Dr. SAMUEL FORSTER. 


A woman of 37 years experienced a sudden reduction in vision of 
the left eye so that she could only count fingers, a condition which lasted 
five days before she sought medical help. The blood pressure was 230 
systolic and 110 diastolic, and there was generalized sclerosis of the 
vessels. After five days’ rest in bed and the inhalation of amyl nitrate 
three times daily, the vision of the left eye improved to 20/30, and the 
fundus lost its appearance of a cherry red spot at the macula. The 
occlusion was probably due to a prolonged vascular spasm. 


HEMORRHAGES OF THE RETINA. Dr. SAMUEL FORSTER. 


About four months ago Mr. H., aged 28, suddenly noticed a blur 
before the left eye. The examination revealed ‘vision in the right eye 
with correction to be 20/20 and vision in the left eye with correction, 
5/200. The external parts of the eyes were normal, and the media 
were clear. The ophthalmoscopic picture of the right eye showed 
numerous small round dark red hemorrhages along the veins in the 
anterior layers of the retina. The disk and vessels appeared normal. 
The left fundus was similar to the right with the addition of numerous 
small hemorrhages at the macula. The left visual field showed a central 
scotoma. X-ray pictures of the skull, also of the sinuses, were negative. 
Repeated Wassermann tests and Mantoux tests were negative. The 
















864 ARCHIVES OF OPHTHALMOLOGY 
blood chemistry and the blood platelet count were normal. The blood 
pressure was 140 systolic and 80 diastolic. 

In view of the physical findings, I am inclined to think that the 
condition was due to some local vascular change, probably a phlebitis of 
the retinal veins. 

























RECURRENT BILATERAL VITREOUS HEMORRHAGES WITH 
RESTORATION OF Vistow. Dr. RicHarp T. Paton. 


ULTIMATE 


A white man, aged 28, with a family history of tuberculosis and 
an uneventful past history had his first severe vitreous hemorrhage on 
June 24, 1931. 

The corrected vision of the right eye was 20/40, and that of the 
left eye was 3/200. A thorough survey was made, including dental 
examination, taking of x-ray pictures of the chest and sinuses, deter- 
mination of the basal metabolic rate, study of the blood chemistry, taking 
of the blood pressure, complete examination of the blood, urinalysis, 
Wassermann tests and general physical examination. All tests were 
negative, excepting a positive reaction to 0.001 mg. of old tuberculin 
and a slight chronic infection of the right ethmoid cells and antrum. 
The patient was immediately put on tuberculin therapy and hospitalized 
for a number of months, and the injections were continued biweekly for 
two years. In the meantime he had seven severe attacks of hemorrhages 
in the right eye and four in the left. During the height of the attack, 
the vision was reduced at one time to perception of hand movements 
at 1 foot (33 cm.) for the right eye and to 2/200 for the left eye. 
Between attacks, when the fundus could be seen, the veins appeared 
markedly engorged, and at only one time was a small hemorrhage seen 
in the retina. The diagnosis of tuberculous perivasculitis was made by 
numerous observers. The patient has had no attacks since July 1932. 
The vision with correction is 20/15 minus in each eye. Excepting a 
few minute vitreous opacities and one or two small retinal scars, oph- 
thalmoscopic examination gives entirely negative results. The injections 
of tuberculin are being continued, as the patient shows a positive reac- 
tion to 0.1 mg. of old tuberculin. 























DISCUSSION 


Dr. RowLanp H. Merritt: I had the opportunity of observing 
this patient for a year while he was in the hospital at Baltimore. During 
that time, frequently the hemorrhages were so numerous that the fundus 
could not be seen. The interesting thing about it was that at no time 
was there any evidence of proliferating retinitis. 


Dr. Ervin A. Tusax: In Bellevue Hospital we have a female 
patient, 30 years old, who has a similar condition. She has received 
in the course of three years as many as 120 injections of tuberculin and 
at least 6 of snake venom. In spite of the fresh vitreous hemorrhages 
in the right eye she never remained in bed and always worked as a 
bookkeeper, and yet the vitreous hemorrhages absorbed. The hemor- 
rhages recurred, however, and three years later, at Bellevue Hospital, 
she was put to bed and kept under treatment with atropine. She had 
advanced vitreous hemorrhages which have cleared up with great diffi- 
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culty, and even at the present time there is some blood in the vitreous. 
A gynecological examination revealed underdeveloped internal sexual 
organs. I am under the impression that in this particular case we are 
dealing with an endocrinologic condition, and I think that gynecological 
study will give us further insight into the case. I am sorry to prog- 
nosticate that Dr. Paton’s patient is not cured as yet, in the condition 
in which she is at present. I think the vitreous hemorrhages are likely 
to recur. I am skeptical as to the efficacy of tuberculin in the treatment 
of vitreous hemorrhages. 


Dr. RicoHMAN: What was the largest dose of tuberculin given? 


Dr. Sic¢munpD A. AGaTston: I should like to know whether or 
not the patient was a bleeder at any time. 


Dr. Paton: In reply to Dr. Richman’s question as to the greatest 
dose of tuberculin given, the patient received injections for two and a 
half years, and we have never yet been able to give the milligram dose. 
I have here an outline of the treatment of this patient which I shall pass 
around. 

In reply to Dr. Agatston’s question concerning a history of bleeding, 
there was no such history in the family. 





Optic ATROPHY FOLLOWING Loss oF BLoop. Dr. WALTER F. DuGGAN. 


This article will be published in full with discussion in a later issue 
of the ARCHIVES. 


BILATERAL BUPHTHALMOS ASSOCIATED WITH NAEvUS FLAMMEUS. oy 
Dr. CHARLES A. PERERA. a 


This article will be published in full with discussion in a later issue 
of the ARCHIVES. 


Cyst oF THE Retina. Dr. JoHN R. JEPPSON. 


Dr. Jeppson presented for diagnosis and comment a case of tumor 
of the retina in a 7 year old girl in which a tentative diagnosis of 
retinoblastoma was made. In December 1934 she was examined on 
account of a right internal strabismus. At that time, a white mass, 
slightly smaller than the optic disk, was seen located about 2 mm. from 
the disk in the inferior temporal region. It was elevated about 3 diop- 
ters. The refraction was: right eye with correction, 20/100, and left 
eye, 20/30. In March 1935 the lesion appeared to have increased in 
size. Roentgen examination did not show any bone lesion in the orbit. 












DISCUSSION 


Dr. Lewis Wess CrIGLER: A proper diagnosis in this case is 
important but difficult to make. Various diagnoses have been expressed, 
among which are the following: retinoblastoma, herniation of the arach- 
noid, tuberosclerosis, remains of a congenital anomaly and retinal cyst. 
The mass appears cystic to me. The difficulty in arriving at a more 
definite opinion is the impossibility of determining whether or 
not the mass has any connection with the disk. It will be interesting 
to watch its future behavior. 
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May 20, 1935 
Wess W. WEEKS, Chairman 


W. GueERNSEY FReEy Jr., Secretary 


In commemoration of the fiftieth anniversary, the May meeting was 
devoted to a symposium relating to the history of hospitals in New 
York City serving patients with ocular disturbances. 





ROYAL SOCIETY OF MEDICINE, LONDON, 
SECTION OF OPHTHALMOLOGY 


Meeting, June 14, 1935 
Mr. Ransom Picxarp, C.B., M.S., President 


BILATERAL CONICAL CoRNEA. Mr. A. Rucc-Gunn. 


A man aged 22 has had bilateral keratoconus since he was 12 years 
old. Over four years ago, the vision in his right eye was 4/60, and 
that in his left eye, 1/60. Three years ago, on awaking one morning, 
the patient noticed a film over the right eye. Dr. Stutterheim noticed 
a bulging milky opacity involving the whole depth of the apex of the 
cone. This bulge disappeared under treatment, but the opacity was still 
present. Last February, the vision was: right, 2/60; left, 1/60. With 
appropriate contact glasses the vision was: right, 6/12; left, 6/18. 
Examination with the slit lamp now shows scars apparently involving 
the whole thickness of the right cornea. In the left cornea, the opacities 
are deep, lying close to Descemet’s membrane. Within a fortnight after 
receiving his contact glasses, the patient was wearing them four hours 
daily, and in four or five weeks he was wearing them eight or nine 
hours a day. 


A PEDIGREE OF CONGENITAL Optic ATROPHY DIFFERING FROM LEBER’S 
DISEASE AND EMBRACING Four GENERATIONS. Mr. G. T. 
WILLouGHBy and Dr. A. HucH THompson. 


In Perrin’s pedigree the optic atrophy differs from Leber’s disease 
in the following particulars: 


1. Age of onset. In Leber’s disease the age of onset is about 20 
years, but all cases in Perrin’s pedigree are congenital. 

2. Sex incidence. Nettleship’s figures for Leber’s disease are: three 
hundred males and sixty females. Of eleven persons with Perrin’s 
disease in four generations five were males and six were females. 

3. Sex-linking. In this pedigree, the inheritance is always through 
the affected mother, never through an unaffected mother or through the 
father. The inheritance of Leber’s disease in typical cases is through 
an unaffected mother. 

4. Prognosis. In Perrin’s pedigree the condition appears to be sta- 
tionary after birth; the prognosis of Leber’s disease is not so grave. 
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Of the eighteen known members of the pedigree reported here, seven 
were not affected; eight were or are blind, and three, though unaf- 


fected, have some useful vision with some stationary contraction of 
the fields. 


5. Optic disks. In nearly all the cases seen, the disks are of a 
pearly whiteness. This is so even in those who have some useful vision 
left, as in one of the members of the family under discussion. Except 
for the optic atrophy and narrowing of vessels in some cases, no other 
ophthalmoscopic changes are present. 


6. Visual fields. In spite of a central scotoma, as in Leber’s disease, 
there is concentric contraction of the fields. 


7. Nystagmus. In all the subjects in this family who have been 
examined, nystagmus, though not necessarily constant, has been present. 


8. Other congenital anomalies. In the affected members no other 
congenital anomalies have been noted, and there are no known ones in 
relatives. 


9. Consanguinity. There is no consanguinity. 


DISCUSSION 


Mr. D. V. Girt, Eastbourne: I have a patient with Perrin’s pedi- 
gree under my care, a man aged 28. The Wassermann and Kahn reac- 
tions are negative. Both the frontal and the ethmoid sinuses on the 
right are more translucent than those on the left, but no definite abnor- 
mality can be seen. The patient is one of a family of eleven, among 
whom four were sisters, older and provided with good sight. The 
parents were not related before marriage, and there were no miscar- 
riages. 


Tue UsE or EPINEPHRINE IN ATROPINE AND HYOSCINE IRRITATION. 
Mr. EuGENE WOLFF. 


Many suggestions have been made with a view to overcoming reac- 
tions in patients sensitive to atropine, hyoscine and duboisine. Waller 
has recently shown that it is possible to immunize patients against 
atropine irritation by injecting subcutaneously and repeatedly a com- 
bination of atropine and protein. But it may be some weeks before 
this takes effect, and in the interval it may be necessary to continue 
the use of the mydriatic. A simple expedient may be of great help, as 
in the following case: A patient whose eye had been needled for a 
cataract extraction suffered from atropine and hyoscine irritation; the 
skin of the lids was dry, red and swollen. Epinephrine hydrochloride 
(1: 1,000) was dropped into the conjunctival sac and was applied to 
the skin of the lids by the use of a cotton wool applicator. Zinc oxide 
ointment was applied to the lids, and then hyoscine was instilled. On the 
next day the skin was found to be practically normal. By this means 
the use of hyoscine was continued for a week without reappearance of 
irritation. 

Epinephrine was used with benefit also in three cases of atropine 
irritation in iridocyclitis and in one case of corneal ulcer. It is known 
to be of great value in the treatment of many allergic diseases, and its 
use in cases of atropine irritation may be further evidence that this, 
too, is an allergic phenomenon. 





Book Reviews 


Proceedings of the All-India Ophthalmological Society. Volume III. 
Gratis. Pp. 208, with 12 illustrations. Madras: Madras Publish- 
ing House, Ltd., 1935. 


This is the third in the series of reports covering the deliberations of 
the All-India Ophthalmological Society. As was the case with preced- 
ing meetings, the contributions are largely clinical in type. 

The first paper (by Kirwan) deals with epidemic superficial punc- 
tate keratitis and is based on a series of 1,512 cases. The disease begins 
with the sensation of a foreign body in the eye, and the characteristic 
corneal lesions do not appear until a few days later. The complications 
include corneal opacities, interstitial keratitis, anterior uveitis and occa- 
sionally descemetitis. The etiology is undetermined as yet. Treatment 
is the same as for any keratitis, and scraping of the epithelium often 
hastens recovery. 

Prof. A. Fuchs read his paper on “The Surgery of Iridocyclitis,” 
which has already appeared in this journal (ArcH. OputuH. 17: 591, 
[April] 1934). 

Trachoma and its complications naturally occupy much of the atten- 
tion of the members; the effect of chaulmoogra oil is adversely com- 
mented on by Guha, and the Webster operation for entropion (mucous 
membrane graft from the mouth to the tarsal defect) is praised by 
Refatullah. Rambo suggests mucous membrane grafts to replace the 
removed tissue in tarsectomy, but this procedure is criticized sharply in 
the discussion. 

Tropical diseases come in for their share of attention. In epidemic 
dropsy (beriberi) glaucoma may occur, characterized by high tension, 
a deep anterior chamber and no sign of inflammation. In the opinion 
of Mukerjee, the process is caused by hypersecretion of the ciliary 
processes, due to the irritation of a toxin developed in the course of the 
disease. 

Bagchi reports a case of retinal exudate that appeared in the course 
of amebic dysentery and cleared up on the administration of arsenicals. 
In the same group are found articles on leprotic iritis and the ocular 
hypertension in cholera. 

Three contributions have to do with cataract. Shroff believes that 
the Smith operation is the best method of cataract extraction for use in 
India. Chatterjee discusses the methods of dealing with after-cataract, 
and Indra writes of the well known phenomenon of apparent accommo- 
dation in the aphakic eye. 

Numerous interesting cases are reported. Bagchi describes a case of 
interstitial keratitis in which cure followed an attack of typhoid fever. 
Indra reports a case of posterior lenticonus, and Subba Rao discusses 
cases of primary chancre of the eyelid and syphilitic blepharitis. Other 
reports have to do with posterior lenticonus, central retinitis, blue 
sclerotics, epidermoid carcinoma of the conjunctiva and Mikulicz’ dis- 
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ease. Of especial worth is a contribution on von Hippel-Lindau’s 
disease by the staff of the Government Ophthalmic Hospital at Madras. 


Banaji reports a simple case of successful treatment of spring 
catarrh by the injection of proteose from the urine. The patient was 25 
years old, and it was pointed out in the discussion that the patients often 
recover at this age with or without treatment. 


Colonel Duggan’s experiences with the use of the ultraviolet rays are 
interesting. He believes that this therapeutic procedure is of most value 
in the treatment of hypopyon ulcer, episcleritis and phlyctenular disease. 
It has no effect on spring catarrh, interstitial keratitis or blepharitis. 


On the whole, this publication indicates an advance over the previous 
issue. The illustrations, in particular, show marked improvement, and 
the color plates are particularly good. G. M. Bruce. 


Lehrbuch und Atlas der Augenheilkunde. Edited by E. Hertel. Eighth 
edition. Price, 30 marks. Pp. 772. Jena: Gustav Fischer, 1935. 


This well known Lehrbuch, founded by Theodor Axenfeld, now 
appears in an eighth edition, edited by Prof. Ernst Hertel of Leipzig. 
The aim of the book is to serve the student with all necessary knowledge 
and at the same time act as a reference book for the practicing physician. 
The fact that the book is written by a number of authors is of great 
advantage, as these authors are all authorities on the topics treated in 
the particular chapters with which their names are connected. 

The last edition appeared in 1922, so that the revision is most 
timely. New features have been added, and certain parts have been 
revised, though the size remains the same. 

The list of co-editors has been greatly changed, and their selection 
is wise and appropriate. Thus, the section on examination of patients 
with diseases of the eye has been written by Hertel, and the important 
subject of conjunctival diseases is now treated by von Hippel; Elschnig 
has taken over the subject of the sclera. Of particular interest are the 
chapters on the uvea, by Kriickmann; on glaucoma, by Lohlein, and on 
the retina, by Schieck. 

The value of this book has always consisted in the wonderful 
illustrations which are in both color and black and white. In view of 
the many illustrations in color, the price is reasonable. 


ARNOLD KNAPP. 











CORRECTION 


In the article by Dr. Leo L. Mayer, entitled, “Light Stimuli of Minimal Mea- 
sured Duration as a Means of Perimetry,” in the October issue (ArcH. OPHTH. 
14:541, 1935), the word “red” in the third line of the legend for figure 3, page 544, 
should read “white.” 





Directory of Ophthalmologic Societies * 


INTERNATIONAL 


INTERNATIONAL ASSOCIATION FOR PREVENTION OF BLINDNESS 
President: Prof. F. de Lapersonne, 217 Faubourg St. Honoré, Paris. 
Secretary-General: Prof. M. Van Duyse, Université de Gand, Gand, Prov. Ost- 

flandern, Belgium. 


INTERNATIONAL OPHTHALMOLOGIC CONGRESS 
Secretary: Dr. Francisco Poyales, Olozaga 3, Madrid. 
Place: Cairo. Time: 1937. 
FOREIGN 


British MEeEpIcAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 


President: Dr. A. J. Ballantyne, 11, Sandyford Pl., Glasgow, C 3. 
Secretary: Dr. J. Ringland Anderson, 108 Collins St., Melbourne. 


OPHTHALMOLOGY SociETy OF BoMBAY 
President: Dr. D. D. Sathaye, 127 Girgaum Road, Bombay 4. 
Secretary: Dr. H. D. Dastur, Dadar, Bombay 14. 
Place: H. B. A. Free Ophthalmic Hospital, Parel, Bombay 12. Time: First 
Friday of every month. 


OPHTHALMOLOGICAL SOCIETY OF THE UNITED KINGDOM 


President: Mr. R. Foster Moore, 53, Harley St., London, W. I. 
Secretary: Miss Ida Mann, 7, Wimpole St., London, W. I. 


Oxrorp OPHTHALMOLOGICAL CONGRESS 


Master: Dr. C. G. Russ Wood, Hill House, Abberbury Rd., Iffley, Oxford, 
England. 

Hon. Secretary-Treasurer: Dr. F. A. Anderson, 12 St. John’s Hill, Shrewsbury,} 
England. 


Royat Society oF Mepicine, SECTION OF OPHTHALMOLOGY 


President. Dr. Ransom Pickard 31, East Southernhay, Exeter, England. 
Secretary: Dr. J. D. Magor Cardell, 27, Weymouth St., London, W. 1. 


Socrét— FRANCAISE D’'OPHTHALMOLOGIE 
Secretary: Dr. René Onfray, 6 avenue de la Motte Picquet, Paris 7é. 


Society oF SWEDISH OPHTHALMOLOGISTS 
President: Prof. F. Berg, Uppsala, Sweden. 
Secretary: Dr. K. O. Granstrém, Sdédermalmstorg 4 III tr., Stockholm, S6., 
Sweden. 
GERMAN OPHTHALMOLOGICAL SOCIETY 


Secretary: Prof. A. Wagenmann, Heidelberg. 


CHINESE OPHTHALMOLOGICAL SociETy oF PEIPING 
President: Dr. P. H. Liu, Chi-Ming Eye Clinic, Ta Liu Pu Kau, Peiping. 
Secretary: Dr. H. H. Feng, Peiping Union Medical College, Peiping. 
Place: Peiping Union Medical College, Peiping. Time: Last Friday of each 
month. 


* Secretaries of societies are requested to furnish the information necessary to 
make this list complete and to keep it up to date. 
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TSINAN OPHTHALMOLOGICAL SOCIETY 


Chairman: Dr. Eugene Chan, Cheeloo University School of Medicine, Tsinan, 
Shantung. 

Place: Cheeloo University School of Medicine. Time: Last Thursday of alter- 
nate months. 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION ON 
OPpHTHALMOLOGY 
Chairman: Dr. John Green, 3720 Washington Blvd., St. Louis. 
Secretary: Dr. Parker Heath, 1553 Woodward Ave., Detroit. 
Place: Kansas City, Mo.: Time: May 11-15, 1936. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Wells P. Eagleton, 15 Lombardy St., Newark, N. J. 

President-Elect: Dr. Frank E. Burch, 408 Peter St., St. Paul. 

Executive Secretary-Treasurer: Dr. William P. Wherry, 1500 Medical Arts Bldg., 
Omaha. 


; AMERICAN OPHTHALMOLOGICAL SOCIETY 
President: Dr. Louis S. Greene, Washington, D. C. 
Secretary-Treasurer: Dr. J. Milton Griscom, 2213 Walnut St., Philadelphia. 
Place: Hot Springs, Va. Time: June 1-3, 1936. 


NATIONAL SOCIETY FOR THE PREVENTION OF BLINDNESS 
President: Mr. William Fellowes Morgan, 50 W. 50th St., New York. 
Managing Director: Mr. Lewis H. Carris, 50 W. 50th St., New York. 
Place: New York City. Time: Dec. 5-7, 1935. 


SECTIONAL 


New ENGLAND OPHTHALMOLOGICAL SOCIETY 


President: Dr. James J. Regan, 520 Commonwealth Ave., Boston. 

Secretary-Treasurer: Dr. Benjamin Sachs, 483 Beacon St., Boston. 

Place: Massachusetts Eye and Ear Infirmary, 243 Charles St., Boston. Time: 
8 p. m., third Tuesday of each month from November to April, inclusive. 


Paciric Coast OTO-OPHTHALMOLOGICAL SOCIETY 
President: Dr. H. G. Merrill, 3245 4th St., San Diego, Calif. 
Secretary-Treasurer: Dr. Frederick C. Cordes, 384 Post St., San Francisco. 
Place: Del Monte, Calif. Time: Spring, 1936. 


Pucet Sounp ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. Francis A. Brugman, 509 Olive St., Seattle. 
Secretary-Treasurer: Dr. Noble Dick, 1115 Terry Ave., Seattle. 

Time: 8 p. m., third Tuesday of each month, except July and August. 


Rock River VALLEY Eye, Ear, Nose and THROAT SOCIETY 


President: Dr. W. R. Fringer, 228 S. Main St., Rockford, III. 
Secretary-Treasurer: Dr. W. H. Elmer, 321 W. State St.. Rockford, III. 
Place: Rockford, IIll., Janesville or Beloit, Wis. Time: Third Tuesday of each 


month. 


SAGINAW VALLEY ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Robert Griswell, 707 Washington Ave., Bay City, Mich. 
Secretary-Treasurer: Dr. W. K. Slack, 308 Eddy Bldg., Saginaw, Mich. 


Place: Saginaw, Mich., or Bay City, Mich. Time: Second Tuesday of each 
month, except July and August. 
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Sioux VALLEY Eve anp Ear ACADEMY 


President: Dr. L. H. Hohf, Yankton, S. D. 
Secretary-Treasurer: Dr. J. C. Decker, Francis Bldg., Sioux City, Iowa. 


SouTHERN MeEpDICcCAL ASSOCIATION, SECTION ON Eye, Ear, NOSE AND THROAT 


Chairman: Dr. William A. Wagner, 914 American Bank Bldg., New Orleans. 
Secretary: Dr. O. M. Marchman, Medical Arts Bldg., Dallas, Texas. 
Place: St. Louis. Time: November 1935. 


SOUTHWESTERN MICHIGAN TRIOLOGICAL SOCIETY 
President: Dr. F. B. Fralich, 202 S. Main St., Ann Arbor, Mich. 
Secretary-Treasurer: Dr. A. S. Barr, 201 S. Main St., Ann Arbor, Mich. 
Time: Third Thursday of alternate months. 


WESTERN PENNSYLVANIA Eye, Ear, Nose AND THROAT SOCIETY 
President: Dr. Leslie R. Hazlett, 100 S. Main St., Butler. 
Secretary-Treasurer: Dr. C. W. Beals, 41 N. Brady St., DuBois. 

Place: Indiana. Time: Oct. 15, 1935. 


STATE 


CoLorADO OPHTHALMOLOGICAL SOCIETY 


President: A presicing officer is selected for each meeting alternately until all 
members have served. 

Secretary: Dr. Edna M. Reynolds, 227, 16th St., Denver. 

Place: Capitol Life Building, Denver. Time: 7:30 p. m., third Saturday of the 
month, October to April, inclusive. 


Connecticut State Mepicat Society, SEcTION oN Eye, 
Ear, Nos—E AND THROAT 
President: Dr. George B. Garlick, 144 Golden Hill St., Bridgeport. 
Secretary-Treasurer: Dr. Shirley H. Baron, 309 State St., New London. 
Time: May, November. 


Eye, Ear, Nose anp THroat CLus oF GEORGIA 


President: Dr. B. H. Minchew, 701 Elizabeth St., Waycross, Ga. 
Secretary-Treasurer: Dr. Edward S. Wright, 1001 Medical Arts Bldg., Atlanta, Ga. 
Place: Savannah. Time: May 12-15, 1936. 


INDIANA ACADEMY OF OPHTHALMOLOGY AND OtTo-LARYNGOLOGY 
President: Dr. J. R. Dillinger, French Lick. 
Secretary: Dr. Frederick V. Overman, 705 Hume-Mansure Bldg., Indianapolis. 
Place: Martinsville. Time: April 8, 1936. 


Iowa ACADEMY OF OPHTHALMOLOGY AND OrtT0-LARYNGOLOGY 
President: Dr. F. W. Dean, 532, Ist Ave., Council Bluffs. 
Secretary-Treasurer: Dr. O. L. Thorburn, 213% Main St., Ames. 
Place: Council Bluffs. Time: Nov. 7, 1935. 


MicHicaAN State Mepicat Society, SecTrIon oF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Chairman: Dr. Parker Heath, 1553 Woodward Ave., Detroit. : 
Secretary: Dr. D. R. Heetderks, 26 Sheldon Ave., S. E., Grand Rapids. 


MINNESOTA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. H. E. Binger, 350 St. Peter St., St. Paul. 
Secretary-Treasurer: Dr. Walter E. Camp, Medical Arts Bldg., Minneapolis. 
Place: St. Paul. Time: May 1936. 
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MontTANA ACADEMY OF OTO-OPHTHALMOLOGY 


President: Dr. George A. Lewis, Roundup. 
Secretary: Dr. A. W. Morse, Phoenix Bldg., Butte. 
Place: Billings. Time: February 1936. 


New Jersey State Mepicat Society, SECTION ON OPHTHALMOLOGY, 
OTOLOGY AND RHINOLARYNGOLOGY 


Chairman: Dr. C. Coulter Charlton, 124 S. Illinois Ave., Atlantic City. 
Secretary: Dr. H. L. Harley, 124 S. Indiana Ave., Atlantic City. 


New York State Mepicat Society, Eye, Ear, Nose anp THROAT SECTION 


Chairman: Dr. John F. Fairbain, 925 Delaware Ave., Buffalo. 
Secretary: Dr. Walter S. Atkinson, 168 Sterling St., Watertown. 


NortH DaKkoTta ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Trygve Oftedal, 55%4 Broadway, Fargo. 
Secretary-Treasurer: Dr. F. a Wicks, 514 6th St., Valley City. 
Place: Jamestown. Time: May 1936. 


Orecon ACADEMY OF OPHTHALMOLOGY AND OrTo-LARYNGOLOGY 
President: Dr. A. B. Dykman, Medical Dental Bldg., Portland. 
Secretary-Treasurer: Dr. Andrew J. Browning, 418 Mayer Blidg., Portland. 
Place: Good Samaritan Hospital. Time: Third Tuesday of each month. 


Ruope IsLaAND OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 
Acting President: Dr. Nathan Bolotow, 108 Waterman St., Providence. 
Secretary and Treasurer: Dr. Gordon J. McCurdy, 122 Waterman St., Providence. 
Place: Rhode Island Medical Library. Time: 8:30 p. m., second Thursday in 
October, December, February and April. 


SoutH CAROLINA SociETy OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. R. E. Houston, 103 E. North St., Greenville. 
Secretary: Dr. J. W. Jervey Jr., 101 Church St., Greenville. 


TENNESSEE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. W. W. Potter, 601 Walnut St., Knoxville. 
Secretary-Treasurer: Dr. W. D. Stinson, 248 Madison Ave., Memphis. 


TExAS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. T. E. Fuller, 100 W. Board St., Texarkana, Texas. 
Secretary: Dr. O. M. Marchman, 1719 Pacific Ave., Dallas. 


UtaH OPHTHALMOLOGICAL SOCIETY 
President: Dr. V. P. White, 14314 S. Main St., Salt Lake City. 


Secretary-Treasurer: Dr. E. B. Fairbanks, Boston Bldg., Salt Lake City. 
Time: Third Monday of each month. 


Vircinia Society oF OtTo-LaryNGOLOGY AND OPHTHALMOLOGY 
President: Dr. Emory Hill, 501 E. Franklin St., Richmond. 
Secretary-Treasurer: Dr. George G. Hankins, Medical Arts Bldg.. Newport News. 
Place: Richmond. Time: May 1936. 


West Vircinta StaTE MeEpicat AssocriaTION, Eye, Ear, Nose 
AND THROAT SECTION 


President: Dr. F. D. Marple, First Huntington National Bank Bldg., Huntington. 
Secretary: Dr. J. E. Blaydes, First National Bank, Bluefield. 
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LOCAL 


ACADEMY OF MEDICINE OF NorTHERN New Jersey, SECTION 
on Eye, Ear, Nose AND THROAT 
President: Dr. B. E. Failing, 31 Lincoln Park, Newark, N. J. 
Secretary: Dr. A. Russell Sherman, 671 Broad St., Newark, N. J. 
Place: 91 Lincoln Park South, Newark. Time: 8:45 p. m., second Monday of 
each month, October to May. 


ATLANTA Eye, Ear, Nos—E AND THROAT SOCIETY 
President: Dr. Herschel Crawford, 478 Peachtree St., N. E., Atlanta, Ga. 
Secretary: Dr. Stacy C. Howell, 384 Peachtree St., N. E., Atlanta, Ga. 
Place: Academy of Medicine, 13 Queen’s Park. Time: 8 p. m., last Thursday 
of each month. 


BALTIMORE MeEpicaL Society, SECTION ON OPHTHALMOLOGY 
Chairman: Dr. William M. Rowland, 906 Cathedral St., Baltimore. 
Secretary: Dr. Mary L. Small, 18 W. Read St., Baltimore. 
Place: Medical and Chirurgical Faculty, 1211 Cathedral St. Time: 8:30 p. m,, 
fourth Thursday of each month from October to May. 


BrooKLYN OPHTHALMOLOGICAL SOCIETY 
President: Dr. John H. Bailey, 855 St. Marks Ave., Brooklyn. 
Secretary-Treasurer: Dr. George Freiman, 703 Grand St., Brooklyn. 
Place: Kings County Medical Society Bldg., 1313 Bedford Ave. Time: Third 
Thursday in February, April, May, October and December. 


BuFFALO OPHTHALMOLOGIC CLUB 
President: Dr. Thurber LeWin, 112 Linwood Ave., Buffalo. 
Secretary-Treasurer: Dr. I. J. Koenig, 40 North St., Buffalo. 
Time: Second Thursday of each month. 


CuicaGO OPHTHALMOLOGICAL SOCIETY 
President: Dr. Robert B. Blue, 25 E. Washington St., Chicago. 
Secretary-Treasurer: Dr. Thomas D. Allen, 122 S. Michigan Ave., Chicago. 
Place: Medinah Michigan Avenue Club, 505 N. Michigan Ave. Time: Third 
Monday of each month from October to May. 


CLEVELAND ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
Chairman: Dr. A. D. Ruedemann, 2020 E. 93d St., Cleveland. 
Secretary: Dr. Fred W. Dixon, 1029 Rose Bldg., Cleveland. 
Place: Winton Hotel. Time: Fourth Friday of each month. 


CLEVELAND OPHTHALMOLOGICAL CLUB 


Chairman: Dr. A. B. Bruner, 629 Euclid Ave., Cleveland. 
Secretary: Dr. M. W. Jacoby, Hanna Bldg., Cleveland. 


CoLLEGE OF PHYSICIANS, PHILADELPHIA, SECTION ON OPHTHALMOLOGY 
Chairman: Dr. John Milton Griscom, 2213 Walnut St., Philadelphia. 
Clerk: Dr. Alexander G. Fewell, 1924 Pine St., Philadelphia. 
Time: Third Thursday of every month from October to April, inclusive. 


CotumMBUS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


Chairman: Dr. F. W. Thomas, 327 E. State St., Columbus, Ohio. 
Secretary-Treasurer: Dr. H. D. Emswiler, 370 E. Town St., Columbus, Ohio. 
Place: Athletic Club. Time: First Monday of each month. 
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Da.ttas ACADEMY OF OPHTHALMOLOGY AND OtTO-LARYNGOLOGY 
President: Dr. F. H. Newton, Mercantile Bldg., Dallas, Texas. 
Secretary: Dr. Maxwell Thomas, 1719 Pacific Ave., Dallas, Texas. 
Place: Dallas Athletic Club. Time: 6:30 p. m,, first Tuesday of each month 
from October to June. The November, January and March meetings are 
devoted to clinical work. 


Des Mornes ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. E. G. Linn, 604 Locust St., Des Moines, Iowa. 
Secretary-Treasurer: Dr. Grace Doane, 614 Bankers Trust Bldg., Des Moines, 
Iowa. 


Time: 7:45 p. m., third Monday of every month, September to May. 


Detroir OPHTHALMOLOGICAL’ CLUB 
Chairman: Members rotate alphabetically. 
Secretary: Dr. Raymond S. Goux, David Whitney Bldg., Detroit. 
Time: 6:30 p. m., first Wednesday of each month. 


EASTERN New York Eye, Ear, Nose anp THROAT ASSOCIATION 
President: Dr. A. W. Greene, 148 Barrett St., Schenectady. 
Secretary-Treasurer: Dr. Joseph L. Holohan, 317 State St., Albany. 

Time: Third Wednesday in October, November, March, April, May and June. 


Fort Worth Eye, Ear, Nose anno THROAT SOCIETY 
President: Dr. T. L. Goodman, 602 W. 10th St., Fort Worth, Texas. 


Secretary-Treasurer: Dr. Van D. Rathgeber, 1012 Medical Arts Bldg., Fort 
Worth. 


Place: Medical Hall, Medical Arts Bldg. Time: 7:30 p. m., first Friday of each 
month except July and August. 


Granp Rapips Eye, Ear, Nos—E AND THROAT SOCIETY 
President: Dr. John H. McRae, 26 Sheldon Ave., S. E., Grand Rapids, Mich. 
Secretary-Treasurer: Dr. Robert G. Laird, 307 Metz Bldg., Grand Rapids, Mich. 


Place: Various local hospitals. Time: Third Thursday of alternating months. 
September to May. 


Houston ACADEMY OF MEDICINE, Eye, Ear, Nose AND 
THroaT SECTION 
President: Dr. R. M. Hargrove, 1202 Esperson Bidg., Houston, Texas. 
Secretary: Dr. J. C. Dickson, 1617 Medical Arts Bldg., Houston, Texas. 
Place: Medical Arts Bldg., Harris County Medical Society Rooms. Time: 
8 p. m., second Thursday of each month from September to June. 


INDIANAPOLIS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 
President: Dr. J. C. Daniel, 23 E. Ohio St., Indianapolis. 
Secretary: Dr. Kenneth L. Craft, 23 E. Ohio St., Indianapolis. 


Place: University Club. Time: 6:30 p. m., second Thursday of each month 
from October to May. 


Kansas City Society OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. H. B. Davis, 1101 Grand Ave., Kansas City, Mo. 

Secretary: Dr. Byron Black, Professional Bldg., Kansas City, Mo. 

Time: Third Thursday of each month from September to May. The November, 
January and March meetings are devoted to clinical work. 
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Lone Beacu Eye, Ear, Nose AND Turoat SOCcIETY 
Chairman: Dr. Clyde E. Harner, 110 Pine Ave., Long Beach, Calif. 


Secretary-Treasurer: Dr. Paut T. Southgate, 704 Professional Bldg., Long Beach, 
Calif. 

Place: Professional Bldg. Time: Last Wednesday of each month from October 
to May. 


Los ANGELES SociETY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. Walter R. Crane, 756 S. Broadway, Los Angeles 
Secretary-Treasurer: Dr. Pierre Viole, 1930 Wilshire Blvd., Los Angeles. 
Place: Los Angeles County Medical Association Bldg., 1925 Wilshire Blvd., Time: 

6:30 p. m., fourth Monday of each month from September to May, inclusive. 


LovuISvVILLE Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. E. A. Leggett, 614 Breslin Bldg., Louisville, Ky. 
Secretary-Treasurer: Dr. J. E. Craddock, 604 Breslin Bldg., Louisville, Ky. 


Place: Jewish Hospital. Time: 6: 30 p. m., second Thursday of each month from 
September to May, inclusive. 


MEDICAL SOCIETY OF THE DistrICT OF COLUMBIA, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
Chairman: Dr. Arthur M. Zinkham, 815 Connecticut Ave., Washington. 
Secretary: Dr. E. J. Cummings, 1835 I St., N. W., Washington. 
Place: 1718 M St., N. W. Time: 8 p. m., third Friday of each month from 
October to April, inclusive. 


MempPHIS SOocIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman: Each member, in alphabetical order. 
Secretary: Dr. R. O. Rychener, 130 Madison Ave., Memphis, Tenn. 
Place: Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital. Time: 
8 p. m., second Tuesday of each month. 


MILWAUKEE OTO-OPHTHALMIC SOCIETY 
President: Dr. J. J. Brook, 231 W. Wisconsin Ave., Milwaukee. 
Secretary-Treasurer: Dr. Herbert G. Schmidt, 238 W. Wisconsin Ave., Milwaukee. 
Place: University Club. Time: 6 p. m., second Tuesday of each month. 


MONTGOMERY CouNTy MEDICAL SOCIETY 
Chairman: Dr. W. J. Blackburn, 663 Reibold Bidg., Dayton, O. 
Secretary-Treasurer: Dr. F. J. Driscoll, 986 Reibold Bldg., Dayton, O. 
Place: Van Cleve Hotel. Time: 6:30 p. m., bimonthly, first Tuesday from 
October to June, inclusive. 


MONTREAL OPHTHALMOLOGICAL SOCIETY 
President: Dr. J. A. MacMillan, 1410 Stanley St., Montreal, Canada. 
Secretary: Dr. A. L. Guertin, 410 Sherbrooke St., West, Montreal, Canada. 
Time: Second Thursday of October, December, February and April. 


NASHVILLE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman: Dr. Kate S. Zerfoss, 119, 7th Ave., N., Nashville, Tenn. 
Secretary-Treasurer: Dr. Fowler Hollabaugh, Doctors Bldg., Nashville, Tenn. 
Place: St. Thomas Hospital. Time: 8 p. m., third Monday of each month from 

October to June. 
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New ORLEANS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 
President: Dr. R. H. Fisher, Chess and Checker Club, New Orleans. 
Secretary-Treasurer: Dr. H. F. Brewster, 837 Gravier St., New Orleans. 


Place: Eye, Ear, Nose and Throat Hospital. Time: Third Thursday of each 
month from October to June. 
















New York ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 


Chairman: Dr. John H. Dunnington, 30 W. 59th St., New York. 
Secretary: Dr. LaGrand H. Hardy, 30 E. 40th St.,, New York. 
Time: 8:30 p. m., third Monday of every month from October to May, inclusive. 
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OMAHA AND Counci, BLuFrs OPHTHALMOLOGICAL AND 
OtTo-LARYNGOLOGICAL SOCIETY 

President: Dr. John H. Judd, 107 S. 17th St., Omaha. 

Secretary-Treasurer: Dr. W. A. Cassidy, 107 S. 17th St., Omaha 

Place: Omaha Club, 20th and Douglas Sts.. Omaha. Time: 6 p. m., dinner; 

7 p. m., program; third Wednesday of each month from October to May. 


PAssAICc-BERGER OPHTHALMOLOGICAL CLUB 
President: Dr. S. T. Hubbard, 294 State St., Hackensack, N. J. 
Secretary-Treasurer: Dr. T. A. Sanfacon, 80 Park Ave., Paterson, N. J. 

Place: Paterson Eye and Ear Infirmary. Time: 9 p. m., last Friday of every 
month, except June, July and August. 
















PHILADELPHIA County Menicat Society, Eye Section 


Chairman: Dr. Charles R. Heed, 1205 Spruce St., Philadelphia. 
Secretary: Dr. Sidney L. Olsho, 235 S. 15th St., Philadelphia. 
Time: First Thursday of each month from October to May. 









PITTSBURGH OPHTHALMOLOGICAL SOCIETY 
President: Dr. Edward B. Heckel, 500 Penn Ave., Pittsburgh. 

Secretary: Dr. George H. Shuman, Park Bldg., Pittsburgh. 

Place: Pittsburgh Academy of Medicine Bldg. Time: Fourth Monday of each 
month, except June, July, August and September. 
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PittsBuRGH S.it-Lamp SociEty 
President: Dr. W. W. Blair, 121 University Pl., Pittsburgh. 
Secretary: Dr. George H. Shuman, Park Bldg., Pittsburgh. 
Place: 121 University Pl. Time: Second Monday evening of every month, except 
June, July, August and September. 
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RICHMOND OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. Samuel M. Cottrell, 116 E. Franklin St., Richmond, Va. 
Secretary: Dr. Richard W. Vaughan, Medical Arts Bldg., Richmond, Va. 


Place: Westmoreland Club. Time: 6 p. m., second Monday of each month from 
October to May. 







RocHesTerR Eye, Ear, Nos—E AND THROAT SOCIETY 


President: Dr. Frank Barber, 75 S. Fitzhugh St., Rochester, N. Y. 

Secretary-Treasurer: Dr. Laurence Macey, 221 Alexander St., Rochester, N. Y. 
Place: Rochester Medical Association, 113 Prince St. Time: 8 p. m., third 
Monday of each month from October to May. 
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St. Louis OPHTHALMIC SOCIETY 


President: Dr. Meyer Wiener, 308 N. 6th St., St. Louis. 

Secretary: Dr. W. M. James, Metropolitan Bldg., St. Louis. 

Place: Oscar Johnson Institute. Time: Clinical meeting 5:30 p. m., dinner and 
scientific meeting 6:30 p. m., fourth Friday of each month from October to 
April, inclusive, except December. 


San ANTONIO OPHTHALMOLO-OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. William D. Gill, 323 Medical Arts Bldg., San Antonio, Texas. 
Secretary-Treasurer: Dr. Frank Steed, Nix Professional Bldg., San Antonio, 

Texas. 
Place: Bexar County Medical Library. Time: 8 p. m., first Tuesday of each 
month from October to May. 


San Francisco County Mepicat Society, Secrion on Eye, 
Ear, NosE AND THROAT 
Chairman: Dr. Frank H. Rodin, 490 Post St., San Francisco. 
Secretary: Dr. Louis F. Morrison, 490 Post St., San Francisco. 
Place: Society’s Building, 2180 Washington St., San Francisco. 
Time: Fourth Tuesday of every month except May, June, July and December. 


SHREVEPORT Eye, Ear, Nose AND THROAT SOCIETY 
President: Dr. John T. Crebbin, 624 Travis St., Shreveport, La. 
Secretary-Treasurer: Dr. J. A. Wilkinson, Medical Arts Bldg., Shreveport, La. 
Place: 1240 Texas Ave. Time: 7:30 p. m., first Monday of every month 
except July, August and September. 


SPOKANE ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. S. D. Brazeau, 407 Riverside Ave., Spokane, Wash. 

Secretary: Dr. J. B. Stone, 1105 Paulsen Medical and Dental Bldg., Spokane, 
Wash. 

Place: Paulsen Medical and Dental Library. Time: 8 p. m., fourth Tuesday of 
each month except June, July and August. . 


Syracuse Eye, Ear, Nose anp THROAT SOCIETY 
President: Dr. Arnold B. Kauffman, 104 W. Onondaga St., Syracuse, N. Y. 
Secretary-Treasurer: Dr. W. J. Werfelman Jr., 725 State Tower Bldg., Syracuse, 
N. Y. 
Place: University Club. Time: Second Friday of each month except June, July 
and August. 


Toronto ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
Chairman: Dr. Samuel Mortimer Lyon, 122 Bloor St. W., Toronto. 
Secretary: Dr. A. Lloyd Morgan, 86 Bloor St., West, Toronto. 

Time: First Monday, November to April. 


Wasuincton, D. C., OPHTHALMOLOGICAL SOCIETY 
President: Dr. James M. Greear Jr., 1740 M St., N. W., Washington, D. C. 
Secretary-Treasurer: Dr. Ernest Sheppard, 927 17th St., Washington, D. C. 
Place: Episcopal Eye, Ear and Throat Hospital. Time: 8 p. m., first Monday 
in November, January, March and May. 





